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(GENERAL) 


Transmitter frequency range : 


Receive frequency range : 


Mode : 


Antenna im pedance : 


Power requirement : 


Power consumption : 


RX no signal in put : 


TX : 


Frequency configuration : 


RX unit : 


TX unit : ( A 1 ,A3J,A3,FSKI 


(F31 


Semiconductors : 


Dimensions: 


(TRANSM ITTER) 


Ratead final power input: 


Carrier supression : 


Unwanted sidebande su pressio n : 


Harmonic content : 


Transmit frequency character: 


Maximum frequency diviation (FM ) : 


Microphone im pedance : 


SPECIFICATIONS 


160m BAND 
1.8 - 2 OM Hz 


80m BAND 
3.5 
4 OM Hz 


40m BAND 
7.0 
7.3MHz 


30m BAND" 
10.1 - 10.15MHz 


20m BAND 
14.0 - 14.35MHz 


17m BAND 
18 068 - 18.168MHz 


15m BAND 
21.0 - 21.45MHz 


12m BAND 
24.89 - 24.99MHz 


10m BAND 
28.0 - 29.7MHz 


100kHz - 30MHz 


A 1 (CW), A3J(SSB), A3(AM), F1 (FSK), F3(FM) 


50 Ohm (TX 20 - 1 50 Ohm with AT) 


12.0 - 16.0V DC 


Approx 1.9A 


Approx. 20A 


1st IF 45.05MHz, 2nd IF 8.83MHz, 3rd IF 455kHz 


1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45 05MHz 


1st IF 36.22MHz, 2nd IF 45 05MHz 


CW, SSB, AM, FSK, FM Triple conversion superheterodyne 


FM: Double conversion superheterodyne 


TS-440S 
TS-440S (with AT) 


Tr's 
157 
174 


FET's 
22 
22 


IC's 
49 
58 


Diod's 
257 
277 


TS-440S 
TS-440S (with AT) 


W(mm) 
270 (279) 
270 (279) 


H(mm) 
96 (108) 
96 (108) 


D(mm), 
313 (335) 
313 (335) 


Weight( kg) 
6.3 
7.3 


The numbers in the parenthesis include protections. 


A 


1.8-28 MHz 
200 W PEP 
110 W PEP 


More than 40dB 


More than 50dB 


Less than - 40dB 


400-2600Hz (-6dB) 


±5kHz 


500!1 - 50krl 


(RECEIVER) 


Sensitivity: 


M 


SSB,CW,FSK 


(S/N10dBI 


AM (S/N 1 OdB) 


FM ( 12dB SINADI 


Squelch sensitivity : (Threshold) 


· 
e 


SSB,CW,AM, FSK 


FM 


Image ratio : 


IF rejection : 


Selectivity : 


IF SHIFT variable range : 


RIT/XIT variable range : 


Audio output power : 


Audio output impedance 


(FREQUENCY ST ABILITY) 


Frequency accuracy : (RIT/XIT OFF) 


Frequency stability : 


(RIT/XIT OFF : at receive ) 


Reference oscillator frequency : 


SPECIFICATIONS 


100 - 150kHz 
150 - 500kHz 


Less than 
Less than 


2 5µV (SdBµI 
1µV (OdBµI 


Less than 
Less than 


25µV (28dBµI 
13µV (22dBµI 


- 
- 


100 - 150kHz 
150 - 500kHz 


Less than 
Less than 


20µV (26dBµI 
10µV (20dBµI 


- 
- 


50dB or more (100kHz - 1 6MHz) 


70dB or more ( 1. 6 - 30M Hz) 


50dB or more (FM 3rd image ratio) 


50dB or more (100kHz - 1 6MHz) 


70dB or more ( 1. 6M Hz - 30M Hz) 


e 


SB,CW, FSK 


AM 


FM 


±0.9kHz or more 


± 1 kHz or more 


-6dB 


More than 2kHz 


More than 4kHz 


More than 12kHz 


TS-440S 


0.5 - 1 .6MHz' 
1.6 - 30MHz 


Less than 
Less than 


4µV ( 12dBµI 
0.25µV ( - 12dBµ) 


Less than 
Less than 


40µV (32dBµI 
2.5µV (SdBµI 


Less than 


- 


0.7µV (-3 dBµ) 


0.5 - 1 6MHz 
1.6 - 30MHz 


Less than 
Less than 


20µV (26dBµI 
2µV (6dBµ) 


Less than 


- 


0.32µV ( -1 OdBµ) 


-60dB 


Less than 4.4kHz 


Less than 1 SkHz ( -50dB) 


Less. than 25kHz ( -50dB) 


1.5W or more (with S!J load, 10% distortion) 


4 - 16!J (Speaker and headphone) 


More than ± 1 0 x 1 o-6 


More than ± 10 x 10-6 (-10°C to 50°C) 


36MHz 


Note : Circuit and ratings subject to change without notice due to developments in technology. 
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CIRCUIT DESCRIPTION 


1 . Overview 


• The TS-440 is a triple conversion type transceiver, incor­ 


porating a general coverage receiver, which uses 45.05 


MHz as the first IF, 8 . 8 3 MHz as the second IF, and 455 


kHz as the third IF . 


• The TS-440 is compact, but al lows for installation of an 


optional internal automatic antenna tuner operating in the 


amateur band from 3. 5 MHz to 28 MHz and enables a 


wide range of antennas to be used . 


• The TS-440 also contains a microprocessor-controlled dig­ 


ita l PLL circuit which controls frequency in 1 0 Hz steps 


using a single crystal oscillator to implement hig h accu ra­ 


cy and sta ble frequency control . 


• The TS-440 has the following major features: 


( 1 ) Selectable VFOs; VFO-A and VFO-B 


(2) Direct frequency input using a numeric keypad 


(3) 1 00-channel memory containing freq uency band, 


and mode information (channel 90 to 99 for split fre- 


2. Frequency Elements 


The TS-440 utilizes a triple conversion transmitter and 


receiver. 


quency memory) 


(4) Memory scan in 1 0 channel groups and two types 


of program scan 


(5) RTTY (AFSK) mode available 


(6) Squelch circuit operational in all modes 


(7) Dual filters available to improve selectivity and S/N 


ratio (optional filter required) 


(8) IF shift, audio notch, IF filter switching, and RF ATT 


functions for convenient interference reduction 


(9) Large heat sink and cooling fan ( 1 00 W) enabling up 


to one-hour continious transmit operation 


( 1 0) Full and semi break-in circuits for CW 


( 1 1 ) External-computer controllable (optional interface re­ 


quired) 


( 1 2) Many easy-to-read meter functions such as the 


received signal strength (s-meter), transmitter power, 


SWR, and ALC level . 


30K,... 
flN 
8.83MHz 
RX MIX3 
455KHz 


30MHz 
___ 
Rx 
___ 


TX 


vco 
,.--._, 


C FM MOD) 
4SSB,CWT, AM, FM, FSK 


:45.08-75.05MHz 


CWR 
: 45.0792 - 75.0492 MHz 


"'-- 


CAR 


1------RX OUTPUT 


DET 


AFS 
INPUT 
FSK 


B.M. 


SSB 
MIC INPUT 


AM 


FM 


AMR,FMR 
· 
-- 


AMT ,FMT 
: 455KHz 


USB, CW 
: 456.5 KHz 


LSB, FSK 
: 453.5KHz 


Fig . 1 
Frequency configuration 


The overall frequency configu ration of the TS-440 is shown 


in Figu re 1 . The incoming received signal (f1N) is applied to 


the A NT terminal . This signal is mixed with the local oscilla­ 


tor signal (fvco) in RX MIX 1 to o btain the first IF frequen­ 


cy. This signal is then mixed with the HET Oscillator signal 
(fHETl in RX MIX 2, to obtain the 2nd IF frequency. The 


resulting sign a l is then mixed with the second local oscilla- 


tor frequency (fLO) to obtain the 3rd IF frequency. The sig­ 


nal is then combined with the CAR sig nal for detection . f1N 


is expressed mathematically as follows: 


f1N 
= fvco - fHET - fLo - fcAR . .. . . . .. .. . . . . . . . . . . . . .. . . . 
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CIRCUIT DESCRIPTION 


30K ..... 


30MHz 


ANT 


45.05MHz 
8.83MHz 
455 KHz 


l= 1800 {=450) 


J=7244 C=-18111 


( 
l' F M 
CAR 


AMR,FMR 


AMT I FMT 


LSB,FSK 


455 
KHz 


456. 5 ., 


453.5 


: 
91 MHz 


: 91.3 MHz 


; 90. 7 MHz 


I AM, FM 
: K= 18200 
:use.cw 
:K=JS260 


I 
LSB,FSK 
:K=l8140 


I 


_ _J 


MKR 
(•13720-2011•) I I 


RIT,XIT 
IFCHIFT 


Fig . 2 PLL frequency configuration 


As shown in figure 2, all received frequencies excluding the 


local oscillator frequency fLO are generated in the PLL circuit. 


The frequencies generated in these loops are expressed as 


fol lows: 


VC05: 


VC04: 


VC03: 


VC02: 


VC01: 


1 


fvco5 
4 ·fsro 


J 
fvco5 


1 
·fsro 
fvco4 
4 
---- 
fvco4 
K 


fvco3 


L 


fvco2 + 


fvco2 


1800 


1 
4 ·fsro 


1800 
fvco3 


fvco3 + fvco4 


50 
20 


M 


M 
·f 
1800 
STD 


J 
41 fsro .... .. 2 


K 


7200 fsro ... 3 


L 


7200 fsro . ... 4 


1 - ·fsro 
4 


450 


fvco3 


50 


fvco4 


20 . . 5 


fvco1 - fLo - fsro + fvco2 
1 
- ·fsro 
10 
4 


N 
18 


fvco1 


N 
+ho + fsro 
fvco2 
6 


= - fsro 
.. . 
72 
10 


Based on these formulas, the frequencies fvco. fHET. and fcAR 


are expressed as follows: 


M 
L 


1800 + 3600000 


K 
+ 1440000 + 1 } 


· fsro + fLo . . . . . . 7 


fvco5 
J 


41 
fsro . . . . . ..... ... . . . . . . . ... . . . . . . . . . . . 8 


fvco4 
K 
fcAR 
200 
1440000 fsro 
· · · · · · · · · · · · · · · · · · · · · · · · · 
9 


Formu la 
may now be rewritten as fol lows: 


L 
( N 
M 
fiN 
72 - 
1 80000 + 3600000 ±i + 1 } 
· fsro 


............. 
10 


Note that fLO is not included in formul a 
10 
. That is, a 


received frequency is determined by the reference frequen­ 


cy fsro and frequency division data I to N. Further analysis 


of formu la 
10 
shows the following: 


i) Basically, frequency division data I to N contain no er­ 


ror because they are controlled by the microproces­ 


sor according to the operating frequency. 


ii) The accuracy of the operating frequency is equal to 


that of the reference frequency, because all frequen­ 


cies other than fsro in formula 
1 0 
are determined 


by the microprocessor. 


iii) The operating frequency does not change even if k or 


fLO changes . 


When f1N = 14 MHz (USB mode) in formula 
10 
, f1N and 


fsro have the following relationship: 
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CIRCUIT DESCRIPTION 


I = 1 800, J = 7244, K = 1 9800, L = 32 39, M = 4 1 


:. f1N = 0 . 388 fsrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 


When f1N = 30 MHz (USB mode) in formula 
1 0 , f1N and 
fsrn have the following relationship: 


I = 1 800, J = 7244, K = 1 9800, L = 3239, M = 73 


:. f1N = 0. 833 fsrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 2 


Since the precision of the reference crystal oscillator used 


in the TS-440 is 1 0 ppm ( - 1 0 to 50°C) and the receiver 


system has the characteristics shown in items i) and ii), the 


total accuracy is stable at any point from 30 kHz to 30 MHz . 


The maximum amount of frequency shift is only +I - 300 


Hz (see formula 
1 2 
). The cha racteristic shown in item 


iii) enables variable band functions such as IF shift to be im­ 


plemented, using the microprocessor. The microprocessor 


also is used to set carrier points by adjusting fcAR, and to set 


and adjust the amou nt of IF shift. 


So far received frequencies in the SSB mode have been dis- 


3 . Receiver Circuit Description 


F M 


030-33 
F2 


CFI 


CF 3 


CFW 455 


07,8 


3SK73GRx2 


cussed . For receive modes other than SSB, and in transmit 


mode, operating frequency is determined by the reference 


frequency and frequency division data. 


In CW receive mode, fvco is shifted down 800 Hz and used 


as fvco3. In A M or FM receive mode, fcAR generation is 


stopped . In FM receive mode, fHET is modulated by adding 


audio signals to VC 0 5 from the microphone. FSK (RTTY) is 


transmitted in LSB mode and uses AFSK by adding audio sig­ 


nals externally. 


The type of frequency displayed differs, depending on the 


mode, as shown in Table 1 . 


Mode 
Displayed frequency 


USB, LSB, FSK 
C a rrier point frequency 
cw 
Tra nsmission carrier freq uency 
AM, FM 
IF filter center frequency 


Table 1 
Displayed frequencies 


012 


2SC2459BL 
IC 7 


Fig . 3 Receiver circuit configuration 
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CIRCUIT DESCRIPTION 


Signals from the A NT pin are fed into the RAT pin of the RF 


unit via the transmit/receive switching relay. The signals then 


go to the 1 0 BPFs through th approx. 20 dB attenuator cir­ 


cuit, the first stage of the first IF trap circuit, and the low 


pass filters (which pass only 500 kHz or less). The signal then 


goes through the second stage of the first IF trap circuit, and 


is mixed with the VC O signal and converted into the first IF 


signal of 45.05 MHz in the first mixer, consisting of 03 and 


04 (2SK 1 2 5-5). The VC O circuit consists of 02 1 to 024 


(2SC 2668Y) and oscillates in four bands from 45.05 MHz 


to 75.05 MHz. Oscillator frequencies are controlled by DC 


signals from the PLL unit . 


The first IF signal of 45.05 MHz is passed through the MCF 


(F 1 ), which is used in both receive and transmit, and is am­ 


plified by the first IF amplifier 05 (3SK74L). In the second 


mixer, consisting of 06 and 07 (2SK 1 2 5), the first IF signal 


is mixed with the heterodyne oscillator signal (36 . 2 2 MHz) 


from the PLL circuit, amplified by 0 1 2 (2SC 2668Y) to ob­ 


tain the second IF sig nal ( 8 . 8 3 MHz). The second IF signal 


of 8 . 8 3 MHz goes through the gate of the noise blanker. In 


modes other than FM , the signal then goes through the MCF 


(F2) and is fed into the IF u nit through buffer amplifiers 08 


and 09 (2SC 2668Y). 


1 ) Selectivity circuit 


Figure 4 is a selectivity circuit diagram. In auto mode, the 


appropriate bandwidth filter is automatically selected accord­ 


ing to mode. When an optional filter is used, two filters are 


availa ble . Ta bles 2 and 3 shows the various combinations 


"?if' 


DIO 
C25 


DI 
D2 
D3 


D8 


'7'1f"' 


1 
To 02 


;;i; 




"' 
lll 
0 


, .. 


l a.63MHz IF SECTION 


from ICIO 


455KHz IF SECTION 


,.._ 
,.._ 
0 
F•T 
from ICJO 


SSB 


BBS 


cw 


BBC 


BBW 


455 


45A 


When the optional 8 . 83 MHz filter is connected, the second 


IF signal is then fed from the IF unit into the optional filter. 


In the thi rd mixer, consisting of 01 and 02 (3SK73G R), the 


second IF signal is mixed with 8 . 375 MHz signal generated 


by IF unit's heterodyne oscillator circuit, consisting of 053 


and 054 (2SC2458Y), and converted into the third IF signal 


(455 kHz). The third IF signal is then ampl ified by 05 


(3SK73GR). A diode switch is used to route the signal to 


either the FM or SSB circuits. 


In SSS mode, the third IF signal goes through the SSB cer­ 


amic filter (XF 3). In AM mode, the third IF signal goes through 


the AM ceramic filter (XF4). In either mode, the third IF sig­ 


nal is then amplified by 07 and 08 (3SK73G R) and detected. 


In FM mode, the third IF signal goes through the FM ceramic 


filter (XF 5). The signal is then sent to the FM IF, IC 2 (MC 


33 57) for amplification and detection . IC 2 also contains an 


F M noise squelch circuit. 


The detected SSB/AM signal is passed through the notch cir­ 


cuit, consisting of hybrid IC IC 1 (BX6 1 24) and squelch gate 


0 1 2 (2SC 2459BL). The sig nal then goes through the AF 


volume control and is amplified to the appropriate level by 


AF amplifier IC7 (UPC 2002V). 


of bandwidth availa ble when optional filters are used . In F M 


mode, the selectivity switch does not operate a n d a single 


dedicated FM filter is used . Optional filters operate only in 


receive and are separate from the filters used in transmit. 


45A 


BBS 


455 


BBC 


GNO 


AUTO SELECTIVITY CONTROL 


L_ ______ __J 


,---------, 
Dll 
I 


RXB 


I AUT 


from 
JCIO 


Fig . 4 Selectivity control circuit 
MANUAL SELECTIVITY CONTROL 
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8 


Filter selective 


AUTO MODE 


WITHOUT O PT I O N 
O P T I O N I NS TALLED 


M O D E 
8 . 8 3 M H z 


S S B 
Through 


cw 
Through 


A M 
Throug h 


F S K 
Through 


F M 
Through 


Item 


Center frequency lo 


4 5 5 k H z 


CF 1 


C F 1 


C F 2 


CF 1 


- 


Table 2 


8 . 8 3 M H z 
4 5 5kHz 


X F 1 
C F 1 


X F 2 
C F 1 


Through 
CF2 


X F 2 
CF 1 


Through 
- 


X F 1 : YK-88S or YK-88SN 


X F 2: YK-88C or YK -88C N 


Rating 


45 05 MHz 


Center frequency deviation 
fo±1 kHz at 3 dB 


Pass bandwidth 
±9.6 kHz or more at 3 dB 


Attenuation bandwidth 
± 28 kHz or less at 10 dB 


Ripple 
0. 7 dB or less 


Insertion loss 
2.0 dB or less 


Guaranteed attenuation 
30 dB or more with ±1 MHz 


I Except spurious) 


Final impedance 
2 kn± 1 O %/L characteristic 


Table 4 MCF (l71-0259-05) (RF UNIT F1) 


Item 
Rating 


Center frequency lo 
8830 kHz±0.5 kHz 


Pass bandwidth 
±3 kHz or more at 3 dB 


Attenuation bandwidth 
±12 kHz or less at 18 dB 


Guaranteed attenuation 
30 dB or more within lo± 1 


MHz 


Ripple 
0.5 dB or less 


Insertion loss 
1.0 dB or less 


Final impedance 
2.5 kn/3 pF 


Table 6 MCF (l72-0260-05) (RF unit F21 


Item 
Rating 


Center frequency lo 
455 kHz±0.2 kHz at 6 dB 


6 dB bandwidth (total) 
± 1.1 -1.3 kHz 


60 dB bandwidth 
4. 5 kHz or less 


Guaranteed attenuation 
60 dB or more 


lat 0.1 -1 MHz) 


Spurious 1600-700 kHzl 
40 dB or more 


Ripple with bandwidth 
2 dB or less at 60 dB 


Insertion loss 
2 dB or less 


Temperature 
-10°c-+50°c 


Input and output impedance 
2 kn 


Table 8 Ceramic filter (l72-0356-05) (IF UNIT CF1 I 


MANUAL MODE 


WITHOUT OPTION 
OPTION I N S TALLED 


S ELECT 
8 . 8 3 M H z I 
4 5 5 k H z 
8 . 8 3 M H z 
4 5 5kHz 


N 
NO RX 
Ml 


M2 
Throu g h l 


w 
Through I 


CF 1 


C F 2 


X F 2 
CF 1 


X F 1 
CF 1 


Through 
C F 1 


Through 
C F 2 


X F 1 : YK -885 or YK-88SN 


X F 2: YK-88C or YK -88C N 


Table 3 


Item 
Rating 


Center frequency lo 
455 kHz 


6 dB bandwidth 
± 2 kHz or more 


40 dB bandwidth 
7.5 kHz or less 


Insertion loss 
6 dB or less 


Guaranteed attenuation 
35 dB or more 


(within 455kHz ± 1 OOkHzl 


Input and output impedance 
2.0 kfl 


Table 5 Ceramic filter (l72-0355-05) (IF UNIT CF2) 


Item 
Rating 


Center frequency lo 
455 kHz± 1 kHz 


6 dB bandwidth 
± 6 kHz or more 


50 dB bandwidth 
±12.5 kHz or less 


Ripple 
3 dB or less 


(within 455 kHz±4 kHz) 


Insertion loss 
6 dB or less 


Guaranteed attenuation 
35 dB or more 


(within 455 kHz± 1 OOkHzl 


Input and output impedance 
2.0 kfl 


Table 7 Ceramic filter (l72-0315-05) (IF unit CF3) 


Item 
Rating 


Center frequency fo 
8.830 MHz 


Attenuation bandwidth 
± 50 kHz or more at 3 dB 


Guaranteed attenuation 
35 dB or more at 9.285 MHz 


45 dB or more at 9.74 MHz 


Insertion loss 
6 dB or less 


Ripple 
1.0 dB or less 


Input and output impedance 
330 fl 


Max. voltage I DCI 
50 V !Min I 


Table 9 Ceramic filter (l72-0351-051 (IF unit CF4l 
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2) AF notch circuit 


123------ 
10 
BX7191 
,­ 
' 


-- -- - ---- -- -- ---- ----------, 


I 
I 


R2 38K R6 IOK 


2 
G 


AF INPUT 
C60 


.. 
I 
I IN 


N 
I 
"' il I 
L_ __ OUTI 
9 


0 
+ 
"' 
u 


CD 
CD 
027 
"' 


Riii 27K 
RS 22K 


R7 IOK R9 22K 


.. 
"' 
u 


026 
ev 


RIO IOOK 


VR2 


8 


VR3 


7 
6 


C65 .0039 
.- 
-, 
hO!.!.!,!>_I NOTC 


X41-1610-00CA/4l 


I 
I 
I 
I 
I 
I 
I 
_J 


Fig . 5 NOTCH circuit 


The hybrid IC 1 in the IF u nit is an audio notch circuit . 


Figure 5 shows its equivalent circuit. This circuit forms state­ 


variable band pass filter, also known as a bi-quad filter. The 


notch frequency can be changed using the notch control vari­ 


able resistor. Since the circuit consists of the hybrid IC, sta­ 


ble attenuation characteristics can be obtained electrically and 


thermally. The range of variable notch frequencies is 400 Hz 


to 2600 Hz. 


The notch frequency is determined by the following two 


formulas. 


1) fNjR6/27rj(R 1 + Notch VR)·R 8·R 1 0·C 1 ·C65 ... . . . . . . . 1 


2) R6·(R 1 2 + R 1 3)R 1 0·R 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 


If a variable resistor is used for resistor N OTCH VR, the notch 


frequency can be controlled according to formula 1 ). 


The notch frequency range is from 400 to 2600 Hz, and at­ 


tenuation is from 25 to 50 dB. 
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3. Transmitter Circuit Description 
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Fig . 6 Transmitter circuit configuration 


In SSB, CW, A M, or FSK mode, the tra nsmitter system uses 


triple conversio n . In FM mode, the tra nsmitter system uses 


double conversion using PLL modulation. 


Audio signals from the microphone are applied to the MIC 


pin (connector (2 1 )) of the IF unit and are separated into SSB 


modulation and VOX signals. The SSB signal is amplified ap­ 


prox. 8 dB by IC4 (µPC 1 1 58HZ). AFSK audio signals from 


the AFSK IN pin (back panel) are also applied to IC4. 


IC4 functions as a SPEECH processor. Output from IC4 is 


distributed to the MIC GA IN control (front panel) and FM cir­ 


cuit (RF unit). In SSB mode, the sign al applied to the MIC 


GAIN control is sent back to the IF unit (connector (23) MV2), 


amplified by Q44 (2SC 2459), and supplied to the balanced 


modulator IC 5 (A N6 1 2) . In FM or CW mode, Q44 does not 


operate because a cut-off voltage is supplied to its emitter 


via diodes 082 and 046. The signal converted to 455 kHz 
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OSB by IC4 goes through the SSB transmit switching diodes 


0 1 7 and 0 1 8, filter switching diodes 0 1 4 and O 1 2, and SSB 


ceramic filter CF 1 , to obtain the SSB signal. The SSB sig nal 


then goes through the transmit switching diode 036 and is 


fed into the transmit first mixer, IC6, where the SSB signal 


is mixed with the output from the 8 . 375 MHz oscillator in 


the IF unit, and converted to 8 . 8 3 MHz . In CW or FM mode, 


the carrier sig nal from the PLL unit does not go through IC 5 
B M or the 455 kHz filter. These carrier signals are applied 


to IC6 via switching diodes 053 and 054. The output signal 


from IC6 goes through the MCF to remove spurious compo­ 


nents, and is amplified by the IF amplifier 046 ( 3SK73) and 


sent to the RF unit. 046 provides ALC control and CW 


keying . 


I n the transmitter second mixer, consisting of O 1 1 and O 1 2, 


(3SK 1 2 2), the 8 . 83 MHz transmit IF signal input to the RF 


unit is mixed with HET oscillator signal (36 . 2 2 MHz) from 


the PLL unit and converted to 45.05 MHz signals . The 45.05 


MHz signal goes through D23 and the MCF to remove any 


spurious components . The 45.05 MHz signal then goes 


through D 27 and is supplied to the transmit third mixer cone 


sisting of 0 1 3 and 0 1 4 (3SK 1 22). In the third mixer the sig­ 


nal is mixed with VC O signal (02 1 to 024) amplified by 0 1 2 


(2SC 2668) and converted to the required transmit frequen­ 


cy ( 1 . 8 to 29. 7 MHz). The signal from the third mixer goes 


through the low pass filters C 1 56, C 1 58, C 1 59, and L89, 


and is amplified by the wide band amplifier Q 1 5 (2SC2 570). 


The signal then goes through the wide band transformer T 1 9 


and low pass filters C 1 64, C 1 65, and L90, and is further am­ 


plified by wide band amplifier 0 1 6 (2SC 2 5 38). The signal 


from the 0 1 6 goes through the output transformer T20 and 


is used as the drive output. 


In FM mode, the PLL VC O is directly modulated . The audio 


signal from IF u nit IC4 (UPC 1 1 58HZ) is fed into the RF u nit 


via the FMI pin . In the RF u nit, the audio sig nal is amplified 


by 036 (2SC 2459) and 037 (2SC 2603), and goes through 


the limiter circuit consisting of 038 (UPC4558C) and low 


pass filter circuit, and is sent to the PLL unit via the FMD 


pin . In the PLL unit, the 36. 2 2 MHz VC O is modulated . 039 


(2SC 2603) is a switching circuit to prevent the modulated 


signals from being emitted from the PLL unit in a mode other 


than FM. 


For "S" model radios the output from the RF unit is 


amplified to a 100 W power level by 01 (2SC207 5), 02 


and 03 (2SC2509), and 04 and 05 (2SC2879) in the 


final unit. The 1 00 W output goes through the LPFs which 


differ by bands, and is sent as output to the antenna via the 


AT unit and transmit/receive switching relay. SWR and 


ALC detection is performed at the output of the LPFs. 


1 ) Antenna tuner 


The antenna tuner operates when the AUTO/THRU switch 


is in the AUTO position and the AT TUN E switch is ON. The 


antenna tuner is driven in the CW mode and power is reduced 


to 50 W by the microcomputer regardless of the mode select­ 


ed before the AT TUN E switch was turned O N . The range 


of operating frequencies is determined by a microcomputer 


program, and is from 3 . 5 MHz to 30 MHz. 


• 
AT unit operation 


Power transmitted by the final unit passes through the cur­ 


rent and voltage detecting transformers L 1 and L2 using 


toroidal cores . Current and voltage components detected · 


by the transformers are supplied to pins 9 and 1 3 of IC 2 


for wave sha ping and their phases are compared by IC 3 


H0 1 0 1 3 1 . The output from pin 3 of IC 3 depends upon 


the phase of the voltage and current waveforms applied 


to IC 3 . The signal from IC 3 pin 3 is sent to pins 1 0 and 


1 5 of buffer IC IC 3 HD 1 0 1 2 5 . Output from pins 1 2 and 


1 3 of IC 3 goes through level shift Zener diodes D 5 and 


D6 to control the input circuit of motor drive IC IC 5 


BA6 1 09U2 . The output signal is used to drive motor M 1 


to adjust the variable capacito r VC 1 s o that the phase 


difference between voltage and current components is 
reduced . 


The cu rrent and voltage components output from the cur­ 


rent and voltage detecting transformers is also supplied 


to the voltage comparator IC 1 NJM29030. The compa­ 


rator output is used by motor drive IC IC6 BA6 1 09U2 to 


d rive motor M2 to adjust variable capacitor VC 2 so that 


the amplitude difference is reduced . That is, the phase con­ 


trol varia ble capacitor VC 1 is controlled so that the cur­ 


rent is in phase with the voltage and the voltage control 


variable capacitor VC 2 is controlled so that the amount 


of amplitude difference between the cu rrent and voltage 


is reduced (SWR 1 , an SWR of 1 to 1 , is obtained when 


the cu rrent and voltage a re in phase and the amount of 


amplitude difference is 0). VC 1 and VC 2 are designed to 


operate independently of each other, but since phase 


difference affects the amount of amplitude difference and 


vice versa, VC 1 and VC 2 will normally rotate together. 


Forward and reflected waves detected by the filter unit are 


converted to SWR control signals in the SWR arithmetic cir­ 


cuit in the control unit and are sent to the ISW pin of the 


AT u nit. Since the SWR control signals are current wave­ 


forms, the signals are converted from I to V waveforms by 


IC 8 (b/4) in the AT unit and to obtain the corresponding vol­ 


tage mode SWR sig nals are generated . The SWR sig nals are 


then fed into the SWR comparator IC 8 (C /4). The reference 


voltage pin 9 of the IC 8 (C /4) is supplied with a voltage cor­ 


responding to an SWR of 1 . 2 5 to 1 via a potentiometer. 


Therefore, when the actual SWR value exceeds 1 . 2 5, pin 8 


of SWR comparator IC 8 (C/4) is H, so the motor d rive vol­ 


tage control transistor 05 turns on and the collector of 04 


is supplied with voltage from pin 1 4S. The voltage is also 


used to turn the tuning LED on. The inverted input pin of IC 8 


(d/4) is supplied with triangular waves generated by IC7, and 


its non-inverted input pin is supplied with the above SWR vol­ 


tage signals . As a result, as SWR lowers, IC 8 (d/4) outputs 
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waves changing from continuous waves to relatively low duty 


pulses. 0 1 is driven by this voltage waveform to control 02, 


which is connected to the collector of 04 in series and mo­ 


tor d rive voltage is generated . 


If the motor turns too fast, the SWR value will be smaller 


than the motor stop value because of the inertia of the mo­ 


tor. As a result, the motor will contin ue to operate even if 


ICS b/4 


1-V 
Convertor 


I SW o-----1 


+5V 


vsw 


IC 7 


Trlanoulor 
wove 
venerator 


the motor stop signal is sent and the SWR value will con­ 


tinue to be g reater than the motor stop value, causing the 


motor stop signal to turn off. That is, the motor will not stop 


and it will be difficult to obtain a match. If the motor speed 


is too slow, it will take a long time to satisfy a matching con­ 


dition . The TS -440 therefore controls the motor speed ac­ 


cording to changes in SWR. 


# 


-- AT TUNE LED 


14V 
Motor drive vollove 


Fig . 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL 1 00 to RL 1 05 


are used to change taps within the range 3. 5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperatu re-sensitive thermistor 


TH 1 thermally coupled with final transistor 04. When tem­ 


perature on the surface of 04 reaches approx. 50°C, the fan 


start comparator 098 operates (H level), causing 08 to turn 


on to operate the fan . During operation of the fan, tempera­ 


ture protection comparator 09A is at a L level, so the tem­ 


perature protection circuit does not operate . 


When temperature on the surface of 04 goes down to 45°C, 


the cooling fan turns off. 
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Fig . 8 tem perature protection operation 


• 
Final temperature protection circuit 


When the temperatu re of the final transistor 04 rises up 


to approx. 80°C, the temperature protection comparator 


09A turns on (H level), 0 1 in the filter u nit also turns on, 


and a minus DC voltage is supplied to the ALC line, reduc­ 


ing the transmitter output to zero . (The TS-440 does not 


return to a receive state .) When the temperature of the 


final transistor 04 falls to approx. 70°C, the protection 


circuits turns off allowing the transmitter to operate again . 


• 
SWR protection circuit 


When antenna VSWR is bad, or the reflected wave is too 


large, because the auto antenna is tuning for example, L42 


and L43 detect the state and its output is rectified . The 


rectified signal is then amplified by 02 to control the ALC 


voltage so that drive power is reduced . As a result, load 


on the final unit is reduced . 


• 
SWR automatic arithmetic circuit 


The TS-440 uses the automatic arithmetic circuit in the 


AT-2 50. The forward wave voltage YsF and reflected 


wave voltage VsR from the filter u nit are fed into the ana­ 


log arithmetic circuit of the switch unit, and used to set 


the voltage level of IC 8 pin 2 ( 5 V + V sRIV SF). Output vol­ 


tage from the pin 2 is shifted by IC 5 to move the needle 


in the SWR meter . 


I C 5 contains a level shift/meter amplifier a n d an auto tuner 


V-1 convertor. IC7 contains a square wave generator and 


a voltage comparator. IC 8 contains an integ ration circuit. 


03 and 04 are used to switch forward and reflected wave 


input signals alternately. 
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VsF is compared with voltage from IC8 pin 6 (5.5 V). 


When SWR increases, VsF lowers and the voltage level 


of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni­ 


tored. The triangular wave is compared with the wave 


from IC8 pin 8 and output. The triangular wave is con­ 


verted to a square wave by IC 1 0 and sent to switch Q3 


and 04. This voltage is used as the SWR control voltage. 


3) FULL/SEMI BREAK-IN and VOX circuits 


STAND-BY SW 


Output voltage from IC8 pin 2 consists of the voltage com­ 


pared with VsRIVsF and + 5 DC voltage. It is distributed 


to IC4 the level shift/meter amplifier to move the needle 


in the SWR meter and IC 5 the V-J convertor to control the 


AT440. 


VR 1 4 is used to adjust the SWR meter ZERO point. 


VR 1 3 is for SWR meter adjustment 
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Fig . 9 - 1 FULL/SEMI BREAK-IN block diagram 


When the standby switch, the key, or the VOX switching 


transistor are activated, a ground is applied to the input pin 


of the control circuit, which causes a standby signal to be 


fed to the microprocessor to determine if a valid transmit con­ 


dition has been met. When that condition has been met, the 
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standby circuit in the IF u nit will be turned on. 


A keying signal is generated by the control circuit, whenever 


the key is depressed, to control the keying circuits in the IF 


u nit. This keying signal is also used as the transmit/receive 


signal during break-in operations. 
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Fig . 9-2 FULL/SEMI BREAK-IN timing chart 
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Fig . 9-3 FULL/SEMI BREAK-IN timing chart 


The above timing charts show the timing for standby and 


keying signals. 


When an input from the CW key is supplied to point A as 


shown in the above figure during full break-in operation, 


the one-shot multi-vibrator and gate circuits generate con­ 


trol (full) and delayed keying (full) signals. After the fun­ 


d amental timing signal, RL ( 1 2V) for reception and 


transmission rises, the keying wave also rises, and when 


the key is off, RL falls according to the preset time 


constant. 


Semi-break-in operation is synchronized to VOX . When a 


signal is supplied to point A, the VOX delay time multi­ 


vibrator determines the VOX time constant. The input sig­ 


nal is converted to a keying (semi) signal by the gate 


circuit. 


These keying semi/full and control semi/full signals are 


converted to a ppropriate break-in VOX mode signals us- 


ing the slide switch. The control signal is checked by the 


microcomputer to see whether transmission is to be per­ 


formed . The control signal is then used to switch CRL in 


the IF assembly unit and generate RL ( 1 2 V). TXB (trans­ 


mit B + ) (8. 8 V) is generated, synchronized to RL . The 


receive control sig nal RXB (receive B + ) (8.8 V) turns 


on/off, synchronized to the inverted TXB signal, that is, RL . 
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Fig . 1 0 STAN DBY keying timing chart 
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4) Speech processor 


IC4 in the IF u nit functions as the first stage microphone am­ 


plifier or audio speech processor. When the processor switch 


is off, IC 4 functions as a 20 dB microphone amplifier. When 


the processor switch is on, IC 4 functions as an up to 40 dB 


gain amplifier with A LC . When the processor switch is on, 


8 VDC is supplied to the base of the gain adjustment switch­ 


ing transistor, 04 1 , d riving the feed back amplifier. 
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4. PLL Circuits 
• 
PLL5 


Theory of PLL circuit operations 


The TS-440 PLL circuit uses a reference frequency of 36 MHz 


and consists of five PLL loops covering the range of frequen­ 


cies from 30 kHz to 30 MHz in 1 0 Hz steps. The PLL circuit 


has an IF shift function which is implemented by inserting 


carrier frequencies between PLL loops . The PLL loops include 


a carrier circuit PLL loop and an HET circuit PLL loop which 


generates a constant frequency of 36. 22 MHz. Frequency 


division for these PLL loops is controlled by the microproces­ 


sor. In all PLL loops phase comparison is made using the refer­ 


ence frequency fsrn (frequency control using a single crystal 


oscillator). 


Figure 1 2 is the PLL circuit block diagram. 


The reference frequency (fsrn) is generated by a 36 MHz 


crystal oscillator and 02 1 (2SC 2787). Reference frequency 


signals are fed into the main loop 's IC 1 1 (SN 1 69 1 3P) via a 


buffer consisting 022 and 023 (2SC 2668). The signal is also 


fed into IC 1 3 (S N74S 1 1 2) via a buffer consisting of 024 


(2SC 2668). In IC 1 3, the signals are frequency divided to 


generate a 9 MHz sig nal. The 9 MHz signal is used as the 


reference frequency signals for the PLL loops . 


PLL5 consists of IC 1 8 (MN6 1 4 7) and its associated loop 


components . VC0 5,036 (2SK 1 92A), is locked at a fre­ 


quency of 36 . 22 MHz. The 9 MHz reference frequency 


signal is supplied to pin 3 of IC 1 8, where the signal is divid­ 


ed by 1 800 (450 in FM mode) to generate a 5 kHz (20 


kHz in FM mode) signal used for comparison . VC0 5's out­ 


put signal is supplied to IC 1 8 pin 1 6 via 037 ( 2SC 2668), 


where the sig nals are frequency divided by 7244 ( 1 8 1 1 


in F M mode). The phase of the signal is then compared 


with that of the 5 kHz (20 kHz in F M mode) signal by the 


phase comparator and the VC0 5 oscillation frequency is 


locked . Frequency division data is supplied by digital unit 


(DAO to DA3 and CK4). 


As described above, the dividing ratio used varies depend­ 


ing on which mode the TS-440 is in, FM mode or SSB . 


This is because the apparent time constant is increased 


without changing the active LPF constant so that the PLL 


signals can be modulated easily and reducing distortion 


during FM transmission . In modes other than F M, the 


amount of frequency shift due to mechanical vibrations 


is reduced because the apparent time constant is reduced . 


The output from PLL5 goes through buffer 038 (2SC 2668) 


and LPFs, and is used as the HET signal in the R F unit. 


1 5 


TS-440S 


16 


CIRCUIT DESCRIPTION 


VCO I A : 45.08-.,. 52.55 MH1 


B : 52.55 ,._ 
59.55 MHz 


C 
: 59.55,.... 67.05MHz 


3239..., 2994 !STEP 5 l 


•:::>---"-HET 


fHET I 
I 
I 
I 
I 
CAR 


,----+-SFT 


L 
9MHz 
RIT(-120..., +120) 


19800- 20799 


' 


L---- 


( 18260: use,cw ) 


18140: LSB,FSK 


IF SHIFT (-40- 401 


CAR 
(-16 .... 151 


f CAR 


USB,CW ) 


LSB,FSK 


Fig . 1 2 PLL circuit block diagram 


• 
PLL4 


PLL4 consists of IC 1 (MN6 1 4 7) and its associated loop 


circuit. VC 04, Q3 (2SC 2668), is locked at a frequency 


of aproximately 9 1 MHz, which differs depending on the 


operational mode. The 9 MHz reference frequency is ap­ 


plied to pin 3 of IC 1 , where the signal is divided by 1 800 


to generated the 5 kHz signal for frequency comparison . 


The output of VC04 is supplied to IC 1 pin 1 6 via buffer 


amplifier Q4 (2SC 2668). In IC 1 , the output is divided by 


an appropriate division ratio ( 1 8200 or so) which differs 


depending on the mode. The phase of the signal is com­ 


pared with that of the 5 kHz reference signal by the phase 


comparator and the VC04 oscillation frequency is locked . 


F requency d ivision data is sent from the digital u nit (DAO 


to DA 3 and CK3). 


The output from PLL4 goes through buffer amplifier Q5 


(2SC 2668) and is divided by 20 in IC 2 (M54459L). The 


signal is further divided by ten in the carrier circuit of IC 3 


(SN74LS90N) and then fed into the IF u nit as the carrier 


signal via the LPF, and buffer Q7 (2SC 2458) and Q8 


(2SC 1 959). In AM or F M receive mode, switching circuit 


Q6 (2SC 2458) operates when an SFT signal is sent, and 


as a result, IC 3, Q7, and Q8 a re stopped to cut carrier 


signals. 


The PLL4 output signal also goes through the LPF and 


buffer amplifier Q9 (2SC 2458) and is fed into the mixer 


in the main loop, where the signal is used to form the dig­ 


ital VFO signal. As a result, the operating frequency does 


not change even if the carrier frequency is changed, which 


enables USB and LSB mode switching IF shift and fine car- 


rier point adjustment. In SSB, CW, or FSK reception mode, 


the may be shifted +I - 
1 kHz or more and the carrier 


point can be adjusted in the range from - 400 Hz to + 350 


Hz. 


• 
PLL3 


PLL3 consists of IC4 (MN6 1 47) and its associated loop 


components . VC03, Q 1 2 (2SC 2668), is locked in the 


range of 99 MHz to 1 03 .995 MHz. The 9 MHz reference 


frequency signal is supplied to pin 3 of IC4, where the sig­ 


nal is divided by 1 800 to generate the 5 kHz signal for 


frequency comparison. The output of VC03 goes through 


buffer amplifier Q 1 3 (2SC 2668) and is applied to IC4 pin 


1 6. In IC4, the output is divided by L and the phase of 


the signal is compared with that of the 5 kHz reference 


signal by the frequency comparator, and VC03 oscillation 


frequency is locked (in 5 kHz steps). The division ratio, 


L, is supplied by the microprocessor, in the digital u nit, 


(DAO to DA 3 and CK2). L is i n 1 000 steps ( 1 9800 to 


20799) corresponding to 0 . 00 kHz to 9.99 kHz. In CW 


receive, in order to obtain 800 Hz beat signals in the oper­ 


ation frequency display, the L is shifted - 80 ( 1 9720 to 


207 1 9) and when RIT/X IT operates, the L is changed so 


that fvco is shifted + /- 1 . 2 kHz or more . In AM or F M 


mode, the L i s shifted by 1 0 steps t o change fvco by 1 00 


Hz steps. 


Output from PLL 3 goes through buffer amplifier Q 1 4 


(2SC 2668) and it is divided by ten in IC 5 (M54460L) and 
then by five in IC6 (SN74LS90N). The signal is then fed 
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into pin 2 of MIX 5 IC7 (SN 1 69 1 3P) via the LPF . In M IX 5, 
the signal is mixed with the signal generated by PLL4 and 


goes through the B PF to generate a signal in the range of 


6 . 5 3 MHz to 6.630 1 MHz (in 1 00 Hz steps). The gener­ 


ated sig nal is supplied to pin 5 . 


• 
PLL2 


PLL2 consists of IC9 (MN6 1 47) and its loop circuitry. 


VC02, 0 1 8 (2SC2668), is locked in the range of 58. 2 5 


MHz t o 53. 2 50 1 MHz. The 9 MHz reference frequency 


signal is supplied to pin 3 of IC9, where the signal is divided 


by 450 to generate a 20 kHz signal for frequency com­ 


parison. VC02's output goes through buffer amplifier 0 1 9 


(2SC2668), and is fed into MIX4 pin 2 and mixed with 


the 6 . 3 5 MHz to 6.63 MHz signals applied to pin 5 . The 


mixed sinal then goes through the BPF to obtain 64. 78 
MHz 
to 
59 . 88 MHz 
signal 
(in 
1 00 kHz 
steps). 
The 


64. 78 MHz to 59.88 MHz signal is fed into IC9_ pin 1 6 via 


buffer amplifier 0 1 5 (2SC2668). In IC9, the signal is divided 


by M, and the phase of signal is compared with that of the 


20 kHz reference signal by the phase comparator, and thus 


MIX4 output is locked (in 1 00 kHz step). The division ratio M 


is supplied from the digital unit (DAO to DA3 and CK1 ), and is 


in 
50 
steps 
from 
3239 
to 
2994 
corresponding 
to 


0.00 MHz to 0.49 MHz. 


The output from PLL2 goes through buffer amplifier 020 


(2SC2668) and is divided by ten in IC 1 0 (M54460L). Via 


the LPF, the signal is fed into pin 2 of MIX 3 IC 1 1 


(SN 1 69 1 3P). The frequency of the signals depends on the 


values of L and M, and is in the range of 5 . 8 2 5 MHz to 


5 . 3250 1 MHz ( 1 0 Hz step). 


VR 1 in MIX4 circuit is used to suppress spurious outputs 


from the mixer. It is necessary to prevent PLL2 from be­ 


coming unlocked . 


Signals generated by PLL2 and the 9 MHz reference fre­ 


quency are mixed in MIX 3 . The mixed signal goes through 


the BPF, and is further mixed with fLo in MIX 2 IC 1 2 


(SN 1 69 1 3P) on the IF unit. The output from MIX 2 goes 


through the BPF to obtain 38. 5 5 MHz to 39. 04999 MHz. 


The signals a re then mixed with the output from the final 


VCO oscillator in MIX 1 . 


• 
PLL 1 


The last PLL loop, PLL 1 , consists of IC 1 7 (MB87006) and 


its loop components . In IC 1 7, frequency division for refer­ 


ence and comarison frequencies is set by serial data (SO, 


SCK, and LE). When an external prescaler is used, IC 1 7 


has a modulus control function for configuring the pulse 


swallow cou nter. 


The VCO oscillator output from the RF unit goes through 


026 (2SC2668) in the PLL u nit and is fed into MIX 1 . The 


mixed signals go through the BPF, and they are then am­ 


plified by buffer amplifiers 027 thru 030 (2SC 2668), 


shaped by IC 1 5 (SN74S 1 0N 1 /3), and fed into IC 1 6 


(WN74S 1 1 2N) 1 /3, o r 1 /2 prescaler. Basically, IC 1 6 is a 


two-level FF circuit and functions as a 1 /4 divider. But, 


when IC 1 7 of the PLL unit sends control sign als, to IC 1 6, 


IC 1 6 functions as a 1 /3 or 1 /2 frequency divider in con­ 


junction with IC 1 5 (2/3). That is, the IC 1 5, IC 1 6, and IC 1 7 


form a pulse swallow frequency divider. 


The 9 MHz reference frequency signal is supplied to pin 


1 of IC 1 7, where the signals are divided by 1 8 to gener­ 


ate a 500 kHz signal for frequency comparison . Signals 


fed into IC 17 pin 8 via MIX 1 and the buffer amplifier are 


divided by N, and the phase is compared with that of the 


500 kHz reference signals by the phase comparator. The 


signal then goes through the active LPFs 03 1 to 033 


(2SC 2459) and is fed into the RF unit as VCO voltage sig­ 


nals to control the variable capacitor of the final VCO . The 


frequency divider N covers the full range of operating fre­ 


quencies from 30 kHz to 30 MHz (500 kHz step), and it 


has 6 1 steps of frequency division data supplied by the 


microprocessor in the digital unit. 


The last VCO sig nal in PLL 1 therefore depends on the 


values of L, M, and N, and it is in the range from 4 5 . 08 


MHz to 7 5 . 0 5 MHz ( 1 0 Hz step). N is expressed as 


follows : 


N = PNo -A 


(No > A) 


P : 
Prescaler module value 


No : Prog rammable cou nter value 


A: 
Swallow counter value 


PLL IC contains No and A . 


The last VCO u nit is contained i n the RF unit and consists 


of four VC Os, each handling one portion of frequencies 


from 30 kHz to 30 MHz. The appropriate VCO is selected 


by the microprocessor according to band information from 


the digital u nit. 


• Unlock 


If a PLL loop enters a u nlock state, the output on the U L 


pin becomes L . This L signal i s sent t o the digital unit to 


stop the microprocessor. 


• 
500 kHz marker signal 


The 500 kHz reference signal for frequency compa rison 


is supplied from IC 17 pin 1 3, and it is used as the marker 


reference signal . 


5. Digital control circuit 


The TS-440 digital control circuit uses an 8-bit CPU (7800) 


which does not contain ROM, and has a 1 6K ROM (27 1 28) 


and a 2K RAM (84 1 8) outside the CPU . A common bus used 


for data exchange between the CPU and RA M, and between 


the CPU and RO M and is also connected in parallel to the 


two 8 2 5 5's for extended 1/0 and an 8 2 5 1 for interface to 


a personal computer (option). To transfata to...Q!:_ from an 


appropriate IC, the CPU 
uses the WR or RD signal, 


and the chip select signal from the 74LS 1 38 . 


The display i s dynamically controlled by softwa re, a n d con­ 


sists of 1 3 digits and nine segments. The 1 3 digit and seven 


segment signal is d riven by the high voltage resistive buffer 


(6300), and the other two segment signals are d riven by a 


transistor. The 7800 transfers data serially. The clock signal 


is frequency divided by two in the 40 1 3 and sent to the 6300. 


Using the 40 1 1 and 4030, the encoder generates count 
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CIRCUIT DESCRIPTION 


pulses and U/D signals from two clock signals which are 90° 


out of phase with each other, and sends the pulses and sig­ 


nals to the 7800. A clock pulse interrupts the 7800 and a 


U/D signal causes the 7800 to perform a count up or down 


operation for each step . If fast rotation occurs, the 7800 


processes several steps of PLL data at one time . 


Voltages from the RIT and IF shift VRs are converted from 


analog to digital by the AID convertor IC (40 52) and fed into 


the 7800. The voltages are used to drive the display and are 


reflected in the PLL data . 


The digital control circuit contains two 8 2 5 5's for extended 


1/0 . The 8 2 5 5 in control unit A is an outputonly element and 


the 8 2 5 5 in control unit B is an inputonly element for key 


scan and static data . The output 8 2 5 5 emits VS- 1 signals, 


Wave-form 
disposltloo 
401 1 , 4030 


Mappil'!Q conrrol 


S N 7 4 L S l 38 


Mode informolion(:l(·LEDJ @ 
A ID contro l 
® 


CLSB,USB, CW, AM, FM, FSKI 
CClocl!, port , select J 


Serial ou1pu1 @ 


PLL data for the 6 1 4 7, clock signals, and 1 MHz LED data . 


The input 8 2 5 5 receives key scan data such as panel switch 


data and DIP switch data for CAR compensation . It also 


receives static data which cannot be entered as a portion key 


scan data . 


The 7800 outputs four bits of band and mode information 


( 1 1 bands in the frequency range from 30 kHz to 30 MHz). 


Each time the 8 2 5 1 , used as the interface to a personal com­ 


puter, receives one byte of data, the 7800 is interrupted and 


reads the data from the 8 2 5 1 . The 7800 analyzes any com­ 


mand in the data . In response to the command, the 7800 


controls setting or writes data to the 8 2 5 1 as required . The 


825 1 serially sends one byte of data including a start bit, syn­ 


chronizing to a 4800 Hz clock signal. 
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Fig . 1 3 Control circuit block diagram 
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CIRCUIT DESCRIPTION 


1 . Encoder 


The TS-4405 uses an optical encorder. Two different clock 


signals from the encoder are 90°, out of phase with each 


other. This phase difference is not adjustable but depends 


on the precision of the module. The two clock sig nals are 


converted into clock pulses (250 pulses/rotation x 4) and U/D 


signals indicating the direction of rotation by the 40 1 1 and 


4030 and fed into the 7800. Figu re 1 5 is a timing chart for 


clock pulse and the U /D signal transmitted to the 7800. 


J.J PD7800G 
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A 3 


A l l 
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C I O 


A I O 
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II ;-""II"'-.+-------''< 
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Fig . 1 4 Encoder circuit 
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Fig . 1 5 Encoder waveform timing chart 
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2. Digital display 


F IP digit and segment signals are driven by the 6300 but 


decimal point and red character signals are d riven by a tran­ 


sistor. 8 V is used to increase the brightness of red charac­ 


ters. The 7800 sends display data serially at 1 MHz, but the 


clock signals are divided by two ( 500 kHz) in the 4080 and 


fed into the 6300. Fig u re 1 6 shows how the frequency divi­ 


sion is accomplished. The 7800 sends data from its SO pin 


p PD 


7800G 


28 


46 


r- - 
- 
- - - - - - 
- - - 1 


I 
Switch un i t 
I 
I 
+ 5 V 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


L _ 
_ 
_ 
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_ 
_ 
_ 
_ _, 
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85 


I C 3 
TC401 3BP A/2 
I I 
CK 


9 
D 
Q 13 


CL PR 
10 
8 


I C3 
SCi< 


TC401 3 BP 8/2 


4 


D 


26 ( l"S""CK"--+-3'4 CK 
Q 
2 


CL PR 
4 
6 


(pin 28) and a clock signal from its SCK pin (pin 26) at ap­ 


prox. 1 ms intervals. After the 7800 has sent 8 bits of data 


five times, the 7800 sends a negative enable pulse from port 


8 5 (pin 46) . When a decimal digit goes on, the 7800 sets 


port C4 to L and when a red character goes on the 7800 


sets port C3 to H. 
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Fig . 1 6 Digital circuit 


3. Key scan input 


The key scan input block sends key scan signals (negative 


pulses) from its 82 5 5 (IC 53) port C in the order of CO to C 7 


(C 6 a n d C 7 a re output only once when the POWER switch 


is turned on). When a matrix crossing point switch is on, its 


Key scan matrix 
1 
2 
3 


corresponding bit in the 82 55 port A is L to enable the switch 


to be identified . Figu re 1 3 shows the matrix. Key scan S6 


and S 7 a re provided for the extended function using diodes. 


s 


4 
5 
6 


1 
1 
I 
LSB 
2 
I 
U S B 
3 
I 
cw 
4 
I 
A M 
5 
I 
F M 


2 
6 
I 
7 
I 
8 
I 
9 
I 
0 
I 
FSK 


3 
V/M 
M ·V 
SCA N 
M . I N 
CLEAR 
ENT 


4 
R IT 
ZIT 
T-FSET 
1 M H z 
D OWN 


K 
5 
A/B 
SPRIT 
A = B 
2 5L 
1 
U . P 


6 
V O I C E 
T . S ET O N 
C L O C K 1 
1 00L 
3 
50L 
2 
1 00U 
8 


7 
T . S E T OFF 
200L 
4 
2 5U 
6 
200U 
9 


8 
TIMER 
S ET 
CLOCK 2 
400L 
5 
501 
7 
400U 
1 0 


Table 10. Key scan matrix 
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CIRCUIT DESCRIPTION 


4. Static input 


7800 (IC I) 


co 
Encoder U/D signal 
"H" when UP 


C2 
Unlock signal 
"L" when unlock 


07 
40 52 (IC : Display) 
AID convertor data 


8 2 5 5 (IC 53) 


BO 
Lock switch 
" L " when switch on 


B2 
AT switch 
" L " when switch on 


B3 
MIC UP switch 
"L" when switch on 


B4 
MIC D OWN switch 
"L" when switch on 


B 5 
PTT switch 
"L" when switch on 


B7 
VS- 1 busy signal 
"H" when VS- 1 busy 


Table 11. 


5 . A/D convertor in put 


Voltages controlled by the RIT and IF shift VRs are applied 


to the 4052 (IC 2 : Display). The 4052 has four analog inputs : 


AO (IC 2 pin 4) is connected to the IF shift VR, and A 1 (pin 


5) is connected to the RIT VR, the other two inputs are not 


used . When reading IF shift data, the 7800 sets port C5 to 


0 and selects 4052 AO. As a resu lt, the 3 2 5 5 sends a posi­ 


tive pulse from port BO to reset the 4052, and the 7800 


sends nine positive pu lses from port C6, and port C7 receives 


data . When reading RIT data, the 7800 sets CO from the 


4052 to H and thereafter performs the same operations as 


when reading IF shift data . 


I ) R I T 


--+--tSV 


I K 


IOK 


4.7K 


2) I F SH I FT 


MOOE 
+av 


RIT · " H " 
4052 
I 
...... , , , , .. , .. 
:: 
_ _l 
_ _ z 
_ _ _ _ _ _ _ _ _ _ __ 
_ 


AK 


2 -- - - - - --'i'r- - - - - - 9 


--\\-- 


DO 
x 
x 
--11---y-- 


______ 
..... 
. ----'· '- 
· 
--- - -IC,. --".-- 


A / D converter I nput 


Fig . 1 7 A/D convertor circuit 


6 . AT control 


When the AT switch is turned on with the AUTO/THRU 


switch in the AUTO position, 8 2 5 5 (IC 53) ports 82 and 8 5 


go on. When the 7800 knows that the A T switch i s o n via 


port 8 2, it will enter the CW-mode, and sets port A2 to H 


and AO, A 1 , and A 3 to A6, and B4 to L , and transfer a pow­ 


er down signal . The 7800 then knows that the PTT switch 


is on via 8 2 5 5 port 8 5, and sets port A6 (transmission con­ 


trol signal) to H, enabling transmission . However, if the select­ 


ed frequency does not allow the 7800 to prepare for 


transmission, 7800 port A6 remains L and the 7800 will not 


enable transmission . When the selected frequency is 1 .9 MHz 


or less, the 7800 will not enter CW mode nor send a power 


down signal . 


7 . LED output 


Depending on the mode, the 7800 makes the 8 2 5 5 (IC 2) 


send M, SCR, 1 MHz, and lock LED signals from ports B4, 


B 5, and B6. When the LED goes on, these ports are L. 


When the mode LED is on, 7800 ports AO to A5 a re H. AO 


to A5 correspond to LSB, USB, CW AM, FM, and FSK respec­ 


tively. Mode LED output is used as mode control signals in 


the IF unit. 


8 . VS- 1 (option) 


When the voice switch i s turned on, an address correspond­ 


ing to the instruction (numerical data) entered is sent from 


8 2 5 5 (IC 2) ports AO to A4 and a positive start pulse signal 


is sent from port A5. The VS- 1 sends busy signals (H) to 


8255 (IC 53) port 87 while the voice switch is o n . After the 


voice switch goes off, an address corresponding to the next 


instruction and a start signal are sent. 


9. µPD 7800 reset circuit 


The 7800 reset circuit is used to initialize the 7800 when 


the POWER switch is turned on. This circuit supplies a reset 


pulse to the 7800 after the clock is supplied to the 7800 sys­ 


tem clock input, X 1 (pin 3 1 ). Since IC 3 remains on u ntil 


PST520D (IC 3) pin 1 reaches 4.3 V, C 1 0 is not charged, ena­ 


bling a reset signal to be supplied . When pin 1 exceeds 4 . 3 


V , IC 3 goes off, causing C 1 0 t o charge via R2 a n d R 3 and 


the reset signal is removed . 
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8255 ( I C ) 
Fbrt 
841\,87 


BOf\..83 AdcYrss 


R2 27K 
4069 


l}-_._RN 
3 -t-11 '.)o.,10 
9 ".Xf'8) RES 


)JPD7800 
22 
+ 


CIO 
0.47/V 


Fig . 1 8 Reset circuit 


1 0 . PLL output block 


The PLL output block controls five PLL loops. The 500 kHz 


step PLL loop uses an MB87006 and the other PLL loops use 


MN6 1 47s . 


The M387006 has two dividers: one for the PLL reference 


frequency and the other for a swallow type counter. Frequen­ 


cy division data for the reference frequency is sent only one 


when the TS-440 power is switched on. 


The MN6 1 47 uses the PLL data format shown figure 1 9 . 


Other 


Fig . 1 9 M N6 1 47 PLL data 


Since the MN6 1 4 7 has latches as shown in Figure 20, only 


data following a change is output. GO d ata can be any data 


since it is used to transfer G 2 and G7 data to the G8 latch. 


1 1 . Other outputs 


RL output (7800 port A6l 


This output signal controls transmission . When transmitting, 


this signal is "H" . 


BZ (Buzzer) output (7800 port A 7 ) 


This output signal makes the BZ circuit active. When this sig­ 


nal is "H", the oscillator circuit operates. 


RESET output (7800 port B7l 


This output signal resets the two 8 2 5 5s and 8 2 5 1 (option). 


SBK output (8255 (IC2) port A6l 


This output signal switches the RF unit to prevent noise due 


to PLL siwtching . 


MT output (8255 (IC2) port A7l 


This output signal controls the AF output to prevent noise 


due to PLL siwtching . 


SCH output (8255 (IC2l port CO) 


This sig nal controls the sub audible tone encoder. The sub­ 


tone is activated whenever a transmit frequency in M-CH 


90-99 has been selected, in the FM mode. A logic H acti­ 


vates the encoder. 


1 2 . CAR compensation DIP switch 


This switch is used to compensate the absolute frequency 


characteristic of the 455 kHz filter. The characteristic can 


be compensated within the range of - 400 Hz to + 37 5 Hz. 


LSB and USB can be compensated separately. When LSB is 


compensated, FSK is also compensated . 
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Fig . 20 Data input terminal and programmable counter 


SW N o . 
H z 


1 
2 5 


2 
50 


3 
1 00 
LSB 


4 
200 


5 
400 


6 
2 5 


7 
50 


8 
1 00 
USB 


9 
200 


1 0 
400 


Table 1 2 


When all bits are off, - 400 Hz is supplied for compensa­ 


tion. When no compensation is required, bits 5 and 1 0 must 


be on. 


CIRCUIT DESCRIPTION 


1 3. Band information generation circuit (in the RF 
unit) 


Band information from the control u n it is sent to connector 


1 5 of the RF u nit. Band information signals BO to B3 form 


a BCD code in which BO corresponds to LSB . 
04D 


(M74LS 1 45P) is used to convert data from BCD to DEC, and 


it generates control signals for ten of the 1 1 bands . Control 


signals for the remaining band ( 2 5 . 5 MHz to 30 MHz) are 


generated in the AND circuit consisting of D 57, D 58, and 


046. These contorl signals go through the current buffer con­ 


sisting of 04 1 to 04 5 (M5456 1 P and 2SA 562Y), and are 


OR' ed by diodes, as required, and sent to AT u nit, filter unit, 


CO, and ANT BPF, as shown in Figu re 2 1 . 
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30kHz - 0. 5 M H z 


0. 5 M H z - 
1 . 6 M H z 


1 . 6M H z - 
2 . 5 M H z 


2 . 5 M H z - 4M H z 


4 M H z - 
6 M H z 


6 M H z - 
7 . 5 M H z 


7 . 5 M H z - 
1 0 . 5 M H z 


1 0 . 5M H z - 
1 4. 5M H z 


1 4 . 5M H z - 
2 2 M H z 


2 2 M H z - 
2 5 . 5 M H z 


2 5 . 5 M H z - 3 0 M H z 


Table 1 3 
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Fig . 2 1 Band information generation circuit 
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CIRCUIT DESCRIPTION 


1 4. Mode control signals 


Transmit/receive mode signals are generated by IC 1 0 in the 


IF u nit. IC 1 0 is a hybrid IC containing five pairs of PNP tran­ 


sistors and diodes. 


Figure 22 shows its equivalent circuit. When the mode sig­ 


nals SSB, CWB, RYB, A MB, and F MB are applied to pins 6 
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to 1 0, the voltages of control pins 1 6 and 17 change. D u r­ 


ing reception, these signals change to SSR, CWR, RYR, AMR, 


and FMR. D u ring transmission, these signals change to SST, 


CWT, RYT, A MT, and FMT. 
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Fig. 22 Mode control circuit 


1 5. Expand function 


Control unit (X53- 1 450- 1 1 I 


D N o . 
S h i pped 
D iode cut 


6 5 
Mode beep tone 
Mo rse · 
Single tone 


66 
1 OHz display 
OFF 
ON 


67 
Memory protect 
OFF 
ON 


73 
CW sh ift 
800Hz 
400Hz 


7 8 
w 2 4 
TX 
No 
Yes 


79 
w 1 8 
TX 
No 
Yes 


Table 14 Expand function 
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CIRCUIT DESCRIPTION 


1 6. Semi-self test function 


Semi-self test is started by turning the POWER switch on 


with the @] (AM) and T-F SET switches pressed. 


This test provides a method of testing the TS-440 digital 


system in a shorter time during production or servicing. The 


test enables the following: 


1 . Circuits which are difficult to test during program execu­ 


tion to be tested easily. For example, dynamic data can 


be ouput as static data. 


2. Items on which information is held only by the CPU and 


is not available to the user to be tested. 


TEST NO. LIST 


TEST 
NO 


o 


I 


2 


3 


4 


5 


6 


7 


8 


9 


I 0 


I I 


1 2 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


1 9 


20 


2 1 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Condition 


Start All Fip's light's 


All Fip's light's ( Segment) 


All Fip's light's 


All Fip's OFF ( digit) 


Each d igit lights G 1 


" 
G 2 


" 
G 3 


" 
G4 


" 
G 5 


" 
G 6 


" 
G 7 


" 
GS 


" 
G 9 


" 
G 1 0 


" 
G 1 1 


" 
G 1 2 


" 
G 1 3 


BZ 
ON 


BZ 
OFF 


Mode LED all O N 


a l l OFF 


RL 
= " H " 


= " L" 


BAND all = " H " 


PD 


ENF 


E N P 


all = " L" 


= " H " 


= " L" 


= " H " 


= " L" ( i mmediatly) 


= " H " 


= " L" 


a. Approximately threshold level input 


b. Incorrect input due to input pin fault 


Operation procedure 


1 . POWER SW OFF 


2. The power switch on while pushing switch @] (AM) and 


switch T-F SET 


3. The test number has starts from "O" to " 56 " and END 


when turn the VFO knob clockwise. 


Operation chart shows as follow. 


4. To reset SEMI-SELF TEST function, Power switch OFF. 


TEST 
NO 


3 1 


32 


33 


34 


35 


36 


37 


38 


39 


40 


4 1 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


RES = " H " 


" = " L" 


CO = " H " (A/D) 


" = " L" ( " ) 


AX = " H " ( " ) 


" = " L" ( " ) 


Condition 


8 2 5 5 Port A all = " H " ( I C 2 ) 


" " 
all = " L" 
( . . ) 


8 2 5 5 Port B all = " H " 
( , , ) 


" " 
all = " L" 
( . . ) 


8 2 5 5 Port C CO - C 3 = " H " ( . . ) 


C4 - C 7 = " L" 


CO - C 3 = " L" ( , , ) 


C4 - C 7 = " H " 


8 2 5 5 Port C all = " H " ( I C 5 3 ) 


' " 
" 
all = " L" 
( . . ) 


LOC K , PTT , M I C , U/D,AT, VS- 1 ( B U SY) check 


[SIM PLEX] VS- 1 ( B U SY) check 


Key scan inport check 
ITJ 
( LS B ) , []J , V/M ,VOICE ( check) 
[]] 
( U S B ) .[l] , M/V,RIT,A/B ( check) 


[l] 
(CW), []] , SCAN, XIT,SPRIT ( check) 


[]] ( AM ) , [[J , M I N , T-FSET,A = B, 1 00L 200L 400L ( " ) 


Q) , 
@ . ® 


[I] 
( F M ) , [ill , ( F S K ) , C LEAR, 1 MHz, 2 5 L 50L 2 5 U 50U ( " ) 
(]) . 
@ . ® . CV 


ENT,DOW N , U P , 1 00U 200U 400U 


® . ® . 
@ 


END 
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CIRCUIT DESCRIPTION 


SW 
Monitor 


Display changes by TEST number 



I 
I 
I 
I 
I 
I 
I 
,-, 
I 
I 
I 
I 
I 
I 
I 
IJ 


M I C 
MIC 
PTT 
VS- 1 


45 
LOCK 
AT 


UP 
DOWN 
or AT 
BUSY 


46 


47 


48 
ITl 
[]] 
V/M 
VOICE 


LSB 


49 
[I] 
[[] 
M • V 
RIT 
A/B 


USB 


50 
[l] 
w 
SCAN 
XIT 
SPRIT 


cw 


51 
CTI 
[ill 
M . I N 
T - FSET 
A = B 
lOOL 
200L 
400L 


AM 
Q) 
© 
@ 


52 
[[] 
[]] 
CLEAR 
l M H z 
2 5 L 
5 0 L 
2 5 U 
5 0 U 


FM 
CD 
@ 
® 
CJ) 


53 
ENT 
DOWN 
UP 
lOOU 
200U 
400U 


@ 
® 
@ 


If the display changes from ' ' f 
f l to 
I I ,-, " by operate the key in chart then function working properly. 
u 
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SEMICONDUCTOR 


SN 74LS 1 38H (Control unit IC5 1 ) 
! 


G 


I 
[ m 


o---<, 


Enable 
inputs 


Se lect1: 


inputs 


c o---b.o-i.c1>-_b:J; 


+5V 


,u PD7800 


+ 5 V 


MB8418 


>----- pPD825 1 
Pin i I CS 


TRUTH 
TABLE 


I n p ut 


Enable 


G, 
G 2 
c 


x 
H 
x 


L 
x 
x 


H 
L 
L 


H 
L 
L 


H 
L 
L 


H 
L 
L 


H 
L 
H 


H 
L 
H 


H 
L 
H 


H 
L 
H 


Note : 
1 . G 2 = G 2A + G 2B 


2 . H: High level 


L: Low level 


X: "H" or "L" 


Select 


B 
A 
Yo 


x 
x 
H 


x 
x 
H 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
H 


L 
L 
H 


L 
H 
H 


H 
L 
H 


H 
H 
H 


Output 


Y, 
Y2 
Y3 
v. 
Y s 
y6 


H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 


L 
H 
H 
H 
H 
H 


H 
L 
H 
H 
H 
H 


H 
H 
L 
H 
H 
H 


H 
H 
H 
L 
H 
H 


H 
H 
H 
H 
L 
H 


H 
H 
H 
H 
H 
L 


H 
H 
H 
H 
H 
H 


TS-44DS 


Y1 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 
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TC40 1 3 (Display unit IC3) 


R E S E T 


S ET 


DATA 


C L O C K C L 


C L 


TC4040BP (Control unit IC55) 


TC4069BP 
(Control unit IC4) 


!TOP V I E W ) 


SEMICONDUCTOR 


6 


s 
0 
5 
D 
Q 


3 
C L 
6 
R 


4 


8 


s 
9 
D 
Q 
13 


2 
1 1 
C L 
6 
1 2 


R 


10 


MB4052 


MB4052 Pin Description 


1/0 Signal Pin Functions 


Pin N o . 
Pin Name 


2 
Range expander 


i n put 


3 
Range expander 


output 


4 - 7 
A nalog entrance 


9 
Channel select input 


1 0 


1 1 
Chip select input 


1 2 
A/D convertion 


clock 


1 3 
D ata output 


1 4 
Range select i n p ut 


1 
Analog ground 


8 
D i g ital ground 


1 5 
Power supply pin 2 


1 6 
Power supply pin 1 


• Channel Select 


Symbol 


Ex . 2 


Ex . 1 


Ao - A3 


Co 
c , 


cs 


ADC 


CLK 


DATA 


OUT 


RS 


A . G 


D . G 


Vcc2 


Vee, 


c , 
Co 
Selected C h . 


0 
0 
Ao 


0 
1 
A , 


1 
0 
A2 


1 
1 
A3 


TS-4408 


SEMICONDUCTOR 


Vccl 
Vcc2 
A .G 
D.G 


Function 


Analog i n put p i n for expanding the range. 


Analog output pin for expanding the rang e . Connect to any pin from A O to A 3 . 


By using Ex. 1 , Ex. 2, t h e range is expanded t o t h e x 4 range . 


4-ch analog input p i n . C hannel 1 is selected b y channel select i n put C O t o C 1 . 


The input pin to designate the analog input channel for A /D converter. This signal is l atched 


at the trai ling edge of C S . 


This is t h e c h i p select input p i n . W h e n CS is inverted from " 1 " to "O", AID converting 


starts and data output is e nabled . After A/D converti ng is over or when an i nterrupt is re- 


q u i red, set the CS back to " 1 " . 


This i s the clock input p i n for A/D convertion input t o the comparator reg iste r sequentially. 


Convertion speed is determined by the clock speed . I n the case of 8-bit, approx. 1 0 clocks 


will be needed . However, it is not necessary that the clock period be fixed . 


This is the open collector to output the result of A /D convertio n . The data is output in the 


order of the start bit, m ost sig nificant bit, 2nd sig n ificant bit, . . . , least sign ificant bit, and 


the stop bit, synchronized with ADCCLK . 


This is the i n put pin for selecting the voltage range of analog i n put. The VFS = Vcc 1 /8 range 


is selected at "O", and the range of FVS = Vcc 1 12 is selected at " 1 " . D u ring convertion, 


hold this p i n to "O" or "1 " . 


G round term inal 


When driving with 3 . 5 to 6.0 V of power, connect Vcc1 and Vcc2 to each other, and apply 


the power voltage to them . 


When driving 8 to 1 8 V of power, apply the power voltage to Vcc2 . At this time, the 5 V 


stabilized voltage is output to Vee , , and approx . 1 0 mA cu rrent can be suppl ied externally 


to the IC . 


When either 3 . 5 - 6 . 0 V or 8 - 1 8V power is used, Vee, is the reference voltage for A /D 


convertion . 


• Range select 


RS C onvertion vol- 


tage range 


0 
Vee, 
o - -- 
8 


1 
Vee, 
o - -- 
2 


• Wiring example when expanding the range 


VA E X . 2 
Analog input 


VA 
4 


VA : O'V Vcc1 x 2 


RS = " 1 " 


E X . I 


M 8 4052 
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TS-440S 


M B841 8-LP20-GRA (Control unit IC50) 


JJPD7800 


T L 
C I C 4 l 


EIO 


SN74LSl38 


A I O 


l. BATT 


Address 


buffer 


+ 5V 


MBM27 1 28 (Control unit IC52) 


Low 


decoder 


SEMICONDUCTOR 


M emorio l 


A l ley 


1 28 x l 6 x 8 


I /0 ga t e 
co l u m n decoder 


I /0 
buffer 


- 
1 10 D o to 
- 


Doto o u t p u t 


I OX 


Oo 
07 


V oo 


G N O 


CSB 


Symbol 
Pin name 


Ao - A 1 0 
Address i n put 


I( )1 -1( )x 
D ata in/out 


cs 
C h i p select 1 


CS2 
C h i p select 2 


WE 
Write enable 


Vee 
Power ( 1 . 5 V ) 


G N D 
G N D 


N C . 
No connection 


+1 5 V 
---< J 
JJPD7800 
Pin name 


Ao - A 1 3 
Address i n put 


O u t p u t B uffer 


+1 5 V 


Oo - 01 
D ata output 
- 
C h i p enable in put 
CE 


"" 


AJ 


Y decoder 
y 
sel ection 


O E 
Output enable i n put 


PG M 
Program i n put 
JJPD l 


7800 
Ao 


Yo 
Y1 
J 


1 3 1 072 bi t 


14 
(51 2 x 256 ) 
1 5 
X decoder 


SN74LSl38 


Memoria l 


" 
a l l y 


Vee 
Power supply 


Vpp 
Program power supply 


G N D 
G N D 


30 


MC334 7 (IF unit IC2) 


30 


3 1 


MC3357 (IF unit IC2) 


Crysta l 
.. 


o s c 
>< 
i 


M i x e r 
O u t p u t 


v c c 


L l m l le r 
I n p u t 


Deco u p l inQ 6 


Limite r 
O u t p u t 


Q u a d 
9 
I n p u t 


SEMICONDUCTOR 


10 


R F 
Inpu t 


G N D 


Au d i o 
M u t e 


Scan 
Contro I 


Squ e lc h 
I n p u t 


Fi l l e r 
Ou tpu t 


Fi l le r 
I n pu t 


Demodu l a tor 
Output 


1 1 
12 


TS-440S 


60 


59 


3 1 


TS-440S 


µPC 1 1 58H2 


I n put 
N. F. 8 , 
Ou tpu t 
G N D 
ALC 
ALC 
Vee 


32 


Output 
I n put 


Pin connection 


Pin 
F unction 


1 
Input 


2 
N . F . B . 


3 
Output 


4 
G N D 


µPC2002V (IF unit IC7) 


"' 
0 


O? 
er: 


Power 
on pluse 
noise 
absorbent 
circu it 


R 6 


Pin 


5 


6 


7 


SEMICONDUCTOR 


R 7 


- 
--.--.---WY---0 7 
Vee 


F u n ction 


ALC output 


ALC Input 


Vee 


R 1 3 


2 


R 5 


N . F. 8 . 
Output ALC Output 


0 


1 
2 
3 
4 
5 


1 
I nput 
2 : N F B 
3 : G N D 
4 : Output 


5 : Power supply + Vee 


SEMICONDUCTOR 


µ,PD825 1 AC (Control unit IC54) 


Doto bus 


µ PD7800 


µ,PD8255AC-5 (Control unit IC2, 53) 


.JJPD780 0 


0 
17 


R 
16 


p ] 


58 


48 


t+5VI Vee 


GNO 7) 


Doto bus ) 


. -- 


I 
-- 


"''--- 
r "' 


] 
R e a d input 
RO 5)----< 


W r i t e input 
W R 


Port address 
i np u t 
A l 
e 


Port address 
) 


input 
AO 9'}...-..- 


Reset ln"'uf RESET L- 


Chip select CS J 
y 


74LS l38 


11 A t I C 2 : Y 3 @ 


I i i At 
I C 53 : Y2 @ 


8 


D a t a 


bus 


buffer 


I 


R / W 


con t rol 


<.> I 


Doto 


bus 
buffer 


R / R 
control 
l og i c 


MODEM 


contro l 


.- 


.__ 


Tran s ­ 
m i t 
buffer 


I P - S l 


T X D 


TX 


t--< }RDY--+- Not use 
1--\}TXE--+- Not use 


SN7404 58 


T X D 


9 


R X D 


L---Yr-'"-\J-=-+...- 05 
(4040> @ pin 
C Bo ro te : 48001 


Group A 


control 


I 


I 


Group B 


control 


I n ner 
doto bus 


8 


r---+- 


8 


8 b i t 


I nner 
doto bus 



Basic function 


A , 
Ao 
cs 


0 
0 
0 


0 
1 
0 


1 
0 
0 


0 
0 
0 


0 
1 
0 


1 
0 
0 


1 
1 
0 


x 
x 
1 


1 
1 
0 


8 


8 


RD 


0 


0 


0 


1 


1 


1 


1 


x 


0 


RXO 


RX 
YROY--t-µ P07800 
I N T I @ p i n 


RXC 


SYNOE T/BO 
N ot 
use 


8 


I 
I_ 
4 


4 


I_ 


e 


Group A 


Port A 


.-- 
( 8 b i t ) 


- 
H 


G roup A 
1 


Por t C 
1 
LJ (Upper4 bit) I 
n Grou p B 
Port C 
I 


(Lower 4 bit) I 


,_.. 


G roup B 


Por t B 


(8 b i t ) 


,_.. 


I 
. foi 
· 
oil 
t"> 


16) 
>."5) 
14) 


PA 


7 l 1 


•ro 


- 
" 
1 110 Port c 


O 


I 


.. 


18 -l-" 


PBO 


WR 
Fu nction 


1 
D ata bus +- Port A 


1 
D ata bus +- Port B 


1 
D ata bus +- Port C 


0 
Port A 
+- D ata bus 


0 
Port B 
+- D ata bu·s 


0 
Port C 
+- D ata bus 


0 
Control register +- D ata bus 


x 
D ata bus is i n high impedance 


status 


1 
Com bination is i n h i bited 


"O" shows low level (L) 
" 1 " shows high level ( H ) 


TS-440S 
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SEMICONDUCTOR 


µPD6300C (Display unit IC 1 ) 


Pin description 


Pin No. 
Symbol 
Pin name 
1/0 
Description 


1 
0 1 3 
0 1 4 
F I P 
0 1 s 
Segment 
High diel ectric-strength (40V ) output in the Pch ope n . 
0 1 6 
0 
0 1 7 
driver 
Corresponds to the output of Q 1 3 - Q 1 9 
0 1 s 
(0 1 3 - 0 1 9) 


7 
0 1 9 


Output serial data the trailing edge of SCK . When the n-number 


8 
so 
Serial data output p i n 
0 
of JLPD 6300Cs are conn ected in series, this can be connected to 


the S I of the fol lowing stage. 


- 
This i n put can turn off all ind icator or displays, and can d i m them 
9 
B l 
Bl a nking pin 
I 
by applying a random d uty pulse from outside. Active low. 


Transmits the connects of the serial sh ift register to the buffer 
- 
1 0 
L H 
Latch pin 
I 
reg ister at low level, to l atch the connects at the rising time. 


Active rising (lead i n g ) edge. 


1 1 
S I 
Serial data i n put pin 
I 
This is the data in put p i n . I n puts data to the shift register at the 


rising edge of S C K . 


Reads o u t t h e S I data t o t h e sh ift reg ister at t h e rising e d g e of 
-- 


1 2 
SCK 
Serial clock i n put pin 
I 
S C K . 
-- 
Outputs data from SO at the trailing edge of SCK . 


- 
When CS is h i g h , this inh ibits SCK and L H , and when CS is low, 
1 3 
c s 
C h i p select pin 
I 
activates SCK and L H . 


1 4 
Vss 
G N D 
- 
Con nect to the G N D terminal of the syste m . 


1 5 
Oo 
1 6 
0 1 
Pch open-drain system, high dielectric-strength output. 


1 7 
02 


1 8 
03 
F I P 
Corresponds to the 
04 
output of Oo to 0 1 2 
-: 
: P<h 


Voo 


Os 
Segment 
06 
07 
d river 


Os 
I 


Os 
!Oo - O i z l 


0 1 0 



26 
0 1 1 
Vss 
Oo - 0 1 9 


2 7 
0 1 2 


2 8 
Voo 
Power supply pin 
- 
5 V ± 1 0 % 
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PARTS LIST 


CAPACI TORS 
CC 
45 
TH 
1 H 
220 
J 


2 
3 
4 
5 
6 


1 = Type . . . . . ceramic, electrolyic, etc. 
4 = Vo ltage rating 


5 = Value 
2 = Shape . . . . . . rou nd , sq uare , etc. 


CC 
V 


45 : 
Co l ot 
r • 


0 


e Capacitor value 


0 = 1 p F 


0 
0 = 1 0p F 


1 
0 
3 = 0 .0 1 µF 


2 2 0 
= 22p F 
r -t- -, 


1 st n u mber , M u l t i p l ier 
2nd n u m ber 
3 = Temp. coefficient 


• Temperature Coefficient 


1 st Word 
c 
L 
p 


C o l o r * 
B lack 
R ed 
Orange 


ppm/ ° C 


0 
-80 
- 1 50 


6 = To lerance 


R 
s 
T 


Y e l l ow 
G reen 
B l u e 


-220 
-330 
-470 


u 
2 n d Word 
G 


V i olet 


ppm/ Q C 


± 30 


- 7 50 


0 
1 = 1 00pF 


0 
2 = 1 000p F = 0.00 1 µ F 


H 
K 
L 


± 60 
± 1 20 
± 2 50 
± 500 


E x a m p l e CC45TH = -470 ± 60 ppm/Q C 


• Tolerance 


Code 
c 
D 
G 
j 
K 
M 
x 
z 
p 


1%) 
± 0 . 2 5 
± 0 . 5 
± 2 
± 5 
± 1 0 
± 20 
+ 40 
+ 80 
+ 1 00 
More 
than 


-20 
-20 


-0 


Less 
than 


Less than 10 p F 


• Rating voltage 


A 
B 
c 
D 
E 
F 
G 
H 


t 


d 


d 


0 
1 .0 
1 .2 5 
1 . 6 
2.0 
2 . 5 
3 . 1 5 
4 .0 
5.0 


1 
1 0 
1 2 . 5 
1 6 
20 
25 
3 1 . 5 
4 0 
50 


2 
1 00 
1 25 
1 60 
200 
250 
3 1 5 
400 
500 


3 
1 000 
1 250 
1 600 
2000 
2500 
3 1 50 
4000 
5000 


• Chip capacitors 


C C 
7 
3 
F 
S 
L 
1 
H 
O O O 
J 


( E X ) r - , , - , ... , - J r - J r - - , r-;-·--> Refer to the above table. 
/' ·;r t " T "l 
_ _ '°, 
_ , 
- , 


1 
2 
3 
4 
5 
6 
7 


( C h i p ) 
( C H , R H ,UJ ,S L:J 


C 
K 
7 
3 
F 
F 
1 
H 
n o o 
z 
( E X ) [.- , r - , .,. ' ' r -J ,· _ _ ] l- 
f ' 1- 
T ' - - , 
- 


1 
2 
3 
4 
5 
6 
7 
(Chip) ( 8 , F ) 


• Chip resistor (Carbon) 


( 
) R D 
7 
3 
E 
B 
2 
8 
0 0 0 J 


E X r - r - • ,. .- -. r - ..,, 
r - --, r --i 
r ,. , 
"'' 
" - c 
- , 


1 
2 
3 
4 
5 
6 
7 
(Chip) 
( 8 , F ) 


• Carbon resistor ( Normal type) 


1 = Type . 
. cera mic, electrolytic, etc. 
2 = Shape . . . . . round , square, etc. 


3 = D i mension 


4 = Temp. coefficient 


5 = Voltage rating 


6 = Value 


7 = To lerance. 


N o code 


l Oµ F - 1 0- + 50 


4 . 7 µ F - 1 0- + 7 5 


J 
K 


6 . 3 
8 . 0 


63 
80 


630 
800 


6300 
8000 


Dimension 


Di mension code 


E mpty 


E 


F 


Dimension 


D i mension code 


E 


F 


Rating wattage 


Cord 
Wattage 


2A 
1 
1 0W 


28 
1 
SW 


2C 
1 
6W 


Code 
B 
C 
D 


l p F ) 
± 0 . 1 
± 0.25 
± 0 . 5 


v 


- 


35 


- 


- 


L 
w 


5.6 ± 0.5 
5.0 ± 0.5 


3.2 ± 0.2 
1 .6 ± 0.2 


2.0 ± 0.3 
1 .25 ± 0.2 


L 
w 
T 


3.2 ± 0.2 
1 .6 ± 0.2 
0.57 


2.0 ± 0.3 
1 .25 ± 0.2 
0.45 


F 
G 


± 1 
± 2 


T 


Less than 2.0 


Less than 1 .25 


Less than 1 .25 


Wattage 


2 8 


2 A 


Cord 
Wattage 
Cord 
Wattage 
Di mension 


2E 
1 4W 
3A 
1 W 


2 H 


1 2W 


3D 
2W 
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SEMICONDUCTOR 


Item 
Re- 
Name 
marks 


Diode 
1 5 1 5 5 5 


1 5 1 33 


1 5 2 588 


1 5 1 5 8 7 


1 5 1 007 


1 5V 5 3A 


N 
1 5V 1 53 


1 55 1 0 1 


1 55 9 9 


1 N 60 


1 N 4448 


5 3 1 C 


BA282 
N 
MA 85 8 


N 
U 5 1 090 


N 
DAN40 1 


M C 9 3 1 


M l 204 


M C 9 2 1 


Vari-cap 
ITT3 1 0TE 


Varistor 
MV 1 3 


MV-5T 


MV203 


N 
5V03Y5 


Zener diode 
MTZ 3 . 0J B 


MTZ 4 . 3J C 


M T Z 6 . 2JA 


MTZ 7 . 5JA 


MTZ 9 . 1 J B 


MTZ 9 . 1 J C 


N 
U Z 3 . 0B 
N 
U Z 6 . 2BL 


N 
U Z 9 . 1 BL 


V06B 


Thermistor 
5 D T 1 000 
N 
5T4 1 L 


1 1 2-502-2 


3 2 0 2 7 


Surge absober 
N 
D5 P-30 1 N 


Destination table 


K 
: for U . S.A. 


M 1 : GENERAL MARKET 


M2 : GENERAL MARKET 


T 
: for England 


W 
: for Europe 


X 
: for Australia 


PARTS LIST 


N : 
New Pa rts 


* : 
Please note that pa rts a re someti mes not i n stock , a n d it ta kes much time to 


delive r . 


Item 


Re- 


Name 


marks 


Item 
Re- 
Name 
marks 


Digital Tr 
N 
DTC 1 1 4E5 
N 
L M 2 9 3 1 Z - 5 . 0 


DTC 1 43T5 


DTC 1 24E5 
N 
M 54460L 


M 54459L 
DTC 1 44W5 
M 54 5 6 1 P 
DTA 1 1 4E5 
N 
M 74L500P 


TR 
25A 5 6 2 (Y ) 
N 
M 74L5 1 2 3P 


M 74L5 1 4 5P 


N 
25A 56 2 TM 
M B 3 6 1 4 
25A 950 (Y ) 
MB4052 
N 
M B 8 7006 
25C 1 9 59 (Y ) 
N 
MBM27 1 28-25JA 1 
25C 1 8 1 5 (Y ) 
M B M 8 4 1 8-20LP- 
25C2053 
G RA 
25C 207 5 
MC 1 0 1 2 5L 
25C2458 (Y ) 
MC 1 0 1 3 1 L 
25C2459 (BL) 
MC 1 0 1 1 6L 
25C 2 509 
M C 3 3 5 7 P 
25C 2 5 3 8 
M N 6 1 47 
25C 2 5 70A 
M N 6 1 47C 
25C 2668 (Y ) 


25C2603 ( E ) 
N E 5 5 5P 


N 
25C 2 8 7 9 
NJ M 2 903D 


25C 3 1 1 3 (8) 
NJ M 29035 


25C 2 7 8 7 (L) 
NJ M 2 904M 


NJ M 20945 


FET 
25K30 (G R ) 
P5T5 20D 
25K30 (0 ) 


25K 1 9 2 (G R ) 
5 N 74L5 90N 


25K 1 9 2A (G R ) 
5 N 74L5 1 0N 


25K 1 9 2A (G R ) * J 
5 N 74L5 1 1 2N 


25K 1 2 5-5 
N 
5 N 7404N 


N 
5 N 74L5 1 2 3N 


35 K 7 3 (G R ) 
5 N 74L500N 


35K 74 (L) 
5 N 74L5 1 3 8N 


35K 1 2 2 (L) 
5 N 74L5 1 4 5N 


5 N 1 6 9 1 3P 


IC 
A N 6 1 2 
N 
TC400 1 BF 
A N 6 5 5 1 
TC40 1 1 BP 
A N 7805 
TC40 1 3BP 
A N 7808 
N 
TC4030BP 
BA 7 1 8 
N 
TC4069UBP 


TMP82 5 5AP-5 
BA 6 1 09U 2 


BX 6 1 24 
µPC 1 1 5 8 H 2 


BX 7 1 9 1 
µPC 2002V 


µPC45 58C 


H D 1 0 1 1 6 
N 
µPD 6300C 


H D 1 0 1 3 1 
µPD 8 2 5 5A C - 5 


H D 1 0 1 2 5 
µPD 7 800G 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Te l l e ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 
Parts 
# P.!HI 
S 
fi 


•') 
{. 


3 
4 


9 


J [J 


1 1 
l ;• 


1 4 


1 4 


1 4 
l -r' 


.-,··) 
c..c .. 


:m 


3 1 


Tl 


J4 


34 
34 
34 
3:i 


]j 
3.i 
36 
Tr' 
3B 


39 
4(] 


4(] 
4 1 


4 :; 
4 4 
4::; 
46 
47 


4B 
49 
5(] 


j(.) 


JA 
lA 
2C 
2C 


1 '.) 


1 '.) 


l '.) 
1 '.) 


JC 


l T 
1 '.) 


:m 


* 
f(] 1 --099fl [J " 


t 
AO l -- (JC799-- D2 


* 
('Q[J - j'.'j6-{)3 


:1 
A4fl -- 06 l 7 -- DJ 


BD4 - CJ4 l 1 --[]4 


BO'.:'i-- 0 7(Jtl-- Cl4 
KlCJ-(]f3 l 7 - 1 :', 


t: 
BJ l - -Cl6'.:i ? -- D'.:i 


:l 
B40 -- 362i --1] 4 


* 
134[)-- :3625-- 04 


:> 
B4CJ--::)6;6---D4 


t 
1342 -- 2 4' ;'- - (]4 


:l 
!34 3 -- 1 [J(:,J --()4 


* 
B4:3-- l 064-- []4 


* 
B43 -- 1 06i --Cl4 


1 
134:3-- l (](:,'.'j-- ()4 


:: 
B46--04 1 (}-- 1 [) 


* 
W':'i(J--804EJ --(JO 


t 
w:; o -- Em 4 B-- orJ 


:>: 
w;O --fJ()49 --(](J 


1342-- 1 72 9 -- 04 


[[)7 - 0f'j 1 - []j 
E (] 7 -- CJEJ'.';;•-- [)'.', 
EJ0 -- 1 6Jfl--C6 


f'J l -- []4J l -- l '::i 


F:Oi --2034 --0'::J 


FO'.'i - 2fJJ4-- D:i 


Ci();; --o:=:;LJi --[Ji 


(i:iJ ·····0'.5()() --[)4 


f-l[] l -- 46ElJ-- []4 


HO l -- 468:J -04 


t 
HO l -- 46B4-- D4 


t 
HO 1 --46f35 - 0 4 


t 
f-l(]T-2;7El -- 04 


:t 
H03 --2 i'El--D4 


* 
HDJ ---228'.::;-- [_]4 


:> 
H l CJ-- 6 1 i --[J2 
:t: 
H l 0- - ;! 6 1 6-- (]2 


H 1 '.-- 1 J 1 j - 0 4 


H2Cl-- l 42'.'i-- DJ 
H;?':i --0079 --(]4 
f-12'.]-- [)0 7 9 -- ()4 
1-E':i - 0 1 1 2 - Cl4 


](:'\ 
*' 


.JD2 --CJ32J-- 0'.'i 
.JlP --0440 --()4 
JCE>- 044 l -- [}'._"j 
J0? --04 4 "' 0 4 


.J2 l -- l l 44-- :34 


l A , JA 


3A 
;!A 


1. F 
'*' 


;£ 
2E 


J;: 1 .. -;?779--- 1 4 
.Jj[] -- [)526-- [)4 
J:3 l -- () l 4 l -- 04 


Desc r ip t ion 


TS-440 


C i"6 E 
CN;E 


f"()NEL r::i:::;'.:;y 
BNTTNM PL..t'HF 


( r:1 ) 
UPPEf 
( B ) LlJER 


SP 
MNUNT I NG HARDWnRE 
'.:W Gf< I LL CL .. NTH 
P I LN T LAMP 
( 1 4 V , 80M() ) 


ME.TEE'. 


MQDEL NAME PLATE 


MtmEL NAME PLATE 


M N D EL NAME PLATE 
\.!N X t•lAME P LATE 
NAME PL()TE 
( TR I N TS-4405 ) 
NAME PLATE 
( KENWNND T S -- 44 X ) 


NAME PLATE 
( KENWNND TS-4405 ) 
NAME PLATE 
I KENWNND TS-- 4 4 0 5 ) 
WAff<AN T Y Cnfm 
I NS T R UC T I NN MANUAL 
I NSTRUCT I NN MANUAL 


I NSTRUCT I NN MANUAL 
LABEL I W I TH ANTENNA TUNER l 


7P 
D I N PLUG 
I ACCESNRY l 
tlP MEHl PLUG 
DC PNWER C N R D ASSY 
W I RE W I TH CNNNECTNR 
I SP ) 


f·:usE 
FU'.:)E 


( OA ) 
( 2 (1f'I l ACCES;mY 


K N N B F I XE D SPL I NG 
I X4 ) 


PACK I NG 
I X? ) 
CASE S I DE 


CAF.:TNN B N X 


1 :12lffH'lN B N X 
CAf\ 'rNt 1mx 
1 : AffH;JN 1mx 
CAF.: TN1 BNX 


I I N'.; I DE l 
I I t'.; I DE ) 
( I t) l DE ) 
! I N S I DE ) 
1 mn '.i l D E l 


CARTNN B N X 
! NU T S I DE ) 


CARTNN B N X 
! NU T S I DE ) 


PACK I NG F I XTURE ( F I 
PACK I NG F I X TURE I R ) 


C LY)l-1 I NN 


PRNTECT I VE CNVER 


PRNTECT I VE 
BAG 
! M I C ) 
PRNTECT I VE BAG 
( M I C ) 
PRNTECT I VE 
BAG 
! DC C N R D l 


FNf.H 
iY:)'.) I '.)TA N T F mn 


FtmT 
( X4 l 
( X 2 ) 
r: 
rnn 
Mf;JUNT I N6 HARDWr1fE ( '.>P l 


MNUNT I NG HARDWAR[ ( P I LN T LAMP ) 
'.)PACER 
SPACER R I NG 
I M I C I 


Desti- 
Re ­ 
nation marks 
f± 
(ti] - 


HJ 
x 


T 
x 


K M l M: 


w 
·· 


K M l Q 


lX 


r 


KM l M' 


K M l M;• 
w 


T 
x 


K M l l'E' 
x 


TS-4408 


37 


TS-440S 


38 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
- Jm it -i} 
flt 
• 
Ii 


c:- a::.- 
,_J ... J 
l E 


56 
;F 


i:::- ·-1 
,J I 
l F , l (j 
'*' 


j[) 
l G 
'*' 


59 
l I , '.J 
'*' 


to3 
:m 


64 
JC 
:t: 


(..·:_i 
JC 


66 
l ; 


67 
3C 


6El 
]C 


(:,<) 
2C 


7() 
2C 


7 1 
;!c 


·-, .·-, 
c 
( r.. 


7i 
2L 
:t: 


76 
2C 


AA 
2C , '.E 


BB 
2H 


I I 
'.M 


D D 
2C , 3C 
'*' 


E 
?L 


F 
l E , l F 


(j 
;?C , -:D 


H 
J C , ;.> D 


.J 
l A 


K 
lC 1 , l I 


L 
l A , :m 


M 
l C , l L 


N 
l C , -: K 


F' 
JA 


f 


;::L 


T 
::m 


u 
LJ 


R l 


79 
?H 
:f 


S l 
l E 
(-..--. 
-t.: 
( ...... -, 
.:... r.. 


El () 
2A 


El l 
1 3 


8 1 
J C 
,) 


ff] 
l F 
:jc 


Bti 
l :; 


mi 
°'D ;(] 


fl'} 
:m 


<)(] 
21.. ' rn 


9 1 
2C 


9? 
lL 


9 J 
l I ' ::J 
'*' 


Parts No. 


.JJ>-[]76i --()4 


.J:'Q --ffi'tl' -- []4 
.JE>D79? -04 


.J :'l-- [] 79 J-- 04 
JJ;::--[]7'-)4 --[]4 


KD l ·- ()4ffi'-- 0'.'i 
K2 l --[]77EJ--(]? 
K2J-- 07 l D -- []4 
2J - [] 7 l "- ()4 


K 2 J -- []7E3' -- []4 


KZC) --()74 l - ;:4 
K2'J -- [] 7'.:"iEJ -- []4 


K29 --CJ7El? --ClS 
ZJ -- :3[)0 l -- 04 
K '.9 --J[JCJ' --0 4 


N l 9 -- D6D l -- l 4 
N l 9 --[)6 37 -() 4 
Nf.3 7 --JDDEJ --46 


Nfff'-- :30 l '·- 46 
N09 --CJ'.'.":i6 - 0::Ci 


HJ9-- D644--Cl4 
t-1Ll9 --C16)B -04 
NlJ<J-- 0699-- 0i 


N :m--'6DB·-4 l 
N:J2-- 26D6-· 4 6 


NJ2 --J(][]4 --46 


t·LE' -- 3006 -- 4 6 


t·[)J --301]6--4 l 
1].i-- 26(]'.S -- 46 
tiJi --3(]06- 4 1 


t·m7 -·-;6D6-- 46 
Nt37 --JCI06-- - 4 6 
H ffi'-- :mrn3 - 4 l 
t·1B7 --3() l [J --4 1 
t·Ui-- JOD6 -- 46 


l'-130 - 604 --4 6 


f':; l 4A B3f21 l D D J 


::;•:;9 (]4]6 --CJ'.:) 
':)4 []- ;'4 3 7 -- D'.:i 
':):i[)-- 1 406- [)'.'i 


'.3'.:iO -- l 406- CJ':J 


TD3 --f][);'7-· l '. ___ i 
T 'J l -{L'l'.)2 - [J) 


T 9 l -- OJ'.:'i2·- D'.'i 


tD2 - Cl373 -·-U':i 
WD9 -- () 3 2 6 -- 0'.'1 


XA l - 1 6 1 0 -CJCJ 
X44-- l 6tlfJ-- 0[) 
X4 ':; -- l 4 7 CJ- [)() 


X'.:.i0- 2D:iCJ- fJ(] 
X'.::i l -- l 34[]-- ()[J 


x•:;J -- l 4'.iD -- l 1 


Desc r ipt ion 


HEX Bm;s 
HEX BN)) 
H E X B N '.; '.; 
HEX BQ'.:)'.:) 
HEX B Q'.:;':; 


C f21F:f< I NG f-l(11DLE 
1'1A I 1 Kt-1Ql3 
nmB 
NN B 
K H D B 


Kt-1NB 
F'U'.:)H l<J.H:JB 
Kt-1NB 
P U ':if l KHNB 
f"U'.)H Kl'-11.m 


Fl.Af 
lA'.:)f-IEF: 


( X;: J 6 . :iMl'1 


( X4 l 
l l Ml"I 


< XB l 
1 lll'1M 


( >'.4 ) 
l l MM 


( XJ l '.:iMM 


( I H':i I DE l 
X4 
( Vl X l 
X l 


( '.:iF L F C T I l) I TY ) >'. l 


( QlJ T'.) I DE l X4 
( F'NWEV l 
l l 
( AL . C l 


( /4 ) 
< X6 l 


FLAT WASHER 
( MA I H KHNB l 


BRAZ I ER HEAD TAF' T I TE SCREW ( X l l 
BRAZ I ER HEAD TAF'T I TE SCREW < X2 l 
GND SCREW 
( X4 ) 


B I HD SCREW 
( X6 l 


F:N1 .. Jl'-1 D '.)Cf\El·J 
( l'.:i ) 


SCREW 
( /(:, ) 


F'AH HEAD MACH I NE SC REW 
I X6 ) 


F L A T HEAD MACH I HE SCREW 
< XB I 


FLAT HEAD MACH I NE SCREW 
( X 4 ) 


FLAT HEAD MACH I HE SCREW 
< XB l 


NVAL HEAD MACH I NE SCREW 
( X4 l SF' 
B I HD I NG HEAD MACH I NE SCREW I XB l 
B I H D I HG HEAD MACH I NE SCREW ( X2Cl 


BRAZ I ER HEAD TAF'T I TE SCREW ( X 36 
BRAZ I ER HEAD 
TAF' T I TE SCREW < X l 3 
BRAZ I E R HEAD TAF'T I TE SCREW ( X2 l 
BRAZ I ER HEAD TAF'T I TE SCREW < X 2 l 
B I ND I HG HEAD MACH I NE SCREW 


F'AH H E A D MACH I NE SCREW 


l<EY Flf'l(lfW (1'.3'.:iY 
F'U'3H ':il-J I TU-I 
PLJ'.:;f-1 ':iW I TCH 
f'tYiH •:il·J I TCH 


'.:!f"[ (W.Ef< 
l'1 I CFtWl tl\ll·-1E 
M I CJ:f.:lF'f·INt·1[ 


Fl·Cl\lDFf< (1 'i'. i Y 
L I TH I UM B fi T T E F' Y 


: 'il-J I TC H Ut·i I T 
Vi' 
Ut·l l f 


f: I l"l()L_ UI· I T 


F'LL. l.Jt.1 I T 


F I L T E R Ut·1 l T 


( F'flU:: l 
< TrlCT l 
( Ti-iCT l 


Desti- 
Re­ 
nation mar ks 
f± 
fl;] · 


KM 1 1'12 
x 


K l'1 1 1'1? 
l 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Te l l e ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# llft lt 
il'L 
• 
Ii 


1 I , -J 
:ot 
l I , ;:•J 
'*' 


1 : , l (i 
l 


2 D , 1f< 
t: 


1 D 
:,: 


Parts No. 


x:;c; -- 1 4 ::1 0 · 1 1 
X'.53-- l 4:lD-- 2 l 
Xl4 - l ff70 --CJCJ 


X:'i 7 -· l 1 )D-- DO 
X60 -- 1 ::mo ·CIO 


Desc r ipt ion 


c mH f<!SlL UN I T 
c mrnmL 1_n.1 1 T 
D I '.)f)IJ' l Y Ul·-.1 I T 
r-n UN I T 
I F UN I T 


SWITCH U N IT (X41 - 1 6 1 0-00) 


C l O , 1 1 
C l ;2 
C 1 3 
Cl 4 
C 1 5 


C l 7 
c 1 9 
, ;o 
C23 
G'.4 
C26 


C3D 
C:3 l 
C34 
CJ) 
C3B 


U9 
C4 1 
C 4 3 
C4'..'i 
C46 


C4B --!:i2 
C53 


C57 
C59 


C60 
, 6 1 


CN l 
CN; 
C N 4 


CN4 
CNS 
CN6 
MC l 
MC 2 


MC3 
MC4 
MCB 
MC9 , l.D 
MC 1 '. 


MC J3 , 1 4 
MC 1 5 
MC 1 6 
MC l 7 
MC l B 


MC l 9 
MG'.0 , '. 1 


Cl<45F 1 H473Z 
CE04W l c 2;22M 
Cl<45F 1 H473Z 
CE04l l G22M 
Cl<45F 1 H4 i'3Z 


crn4w i c:noM 
CE04W 1 C330M 
CE04W l C330M 
CE04W 1 C4 i'OM 
CE04W l C330M 


CE04W 1 C4 i'fJl'1 
CE04W 1 C330M 
CE04W 1 C330M 
C9 l ·· O l l 9 ·· 05 
CE04W 1 C4 i'DM 


C9 l -· O l l l'-- 0'..'i 
C90·--203:'-j --0 5 
Cl<45F l H473Z 
C90 --203:'-j --0 5 
C092M l H5621< 


C9 1 -0 1 1 9 --o:=-; 
C9 1 --0 1 1 i' --O:i 
C9D--·;2[)]5-- 05 


:> 
C90 --202 1 --05 
Cl<4'..'iB l H47 l I< 


Cl<4513 1 H l []I< 


E23-- 040 l -- (}) 
E:Z1 --0i 1 ; --O:i 
ED6-- 06'..'i6-- 05 
E-: 1 1 --04 1 3 -05 
E06-- 0B58-· 0:=i 


E 1 1 --04 1 4 --0:i 


> 
E 1 1 
-- 04 1 El -0 5 


E l 3-- 0362-- 0'..'i 
E40 -0773 --0'.i 
E40-- l 073-- o:; 


E40 -- 1 273 --0i 


E40-- 0573-- 0) 
E40 --03 i'3 --05 
E40-- 0n3-- 0i 


E40 --oBn --o:=-; 


E40-- 32Ti'-- 05 


E40 --3;T-t --03 
EDEl --03 i'3 --05 
EOEl-· 027-- []) 
E4D --04 i'J --0:'-j 


E40-- 0373 -- 05 
E40 --0473 --o:=-; 


CEf;:AM I C 
0. 04 i'UF 
z 


ELECTR ISl 
;2200UF 
l 6W\.! 


crnAM I C 
0 . 04 i'UF 
z 


ELECTF;:ISl 
;2200UF 
l bWV 


CEHAM I C 
0. 04i'UF 
z 


ELECTF;:ISl 
33UF 
l 6WV 


ELECrnlSl 
33UF 
1 6WV 


ELECTF;:ISl 
33UF 
l 6WV 


ELECTf;:!Sl 
4i'UF 
1 6WV 


ELECTl;:!Sl 
33UF 
l 6W\.I 


ELECTIW 
4i'JJF 
1 6WV 


ELECTf<!Sl 
33UF 
l 6W! 


ELECTI W 
33UF 
1 6WV 


crnAM I C 
0. D47UF 
I< 


ELECTF<ISl 
471JF 
1 6WV 


CEF\AM I C 
0. O l UF 
v 


ELEC Tf;:ISl 
1 00LJF 
1 6WV 


CEF<At1 I C 
0. 047UF 
z 


ELECTf;:ISl 
l OOUF 
1 6WV 


MYLAf\ 
'.'i600PF 
K 


CERAM I C 
0. 047UF 
I( 


CEf;:AM I C 
0. D l UF 
I( 


ELECTHISl 
ELECTf<Q 
CERAM I C 


crnAM I C 


TrnM I NAL 
TrnM I NAL 


l OOUF 
1 0UF 
470PF 


l OOCJPF 


l 6WV 
?:':JWV 
I< 


k 


6P 
D I N CISlNNECTISlR I ACC l l 
JACK 
I PHISlNES I 


BP METAL SISlCnT 
I M I C I 


JACK 
( E XT '.'W I 


PHISlNE JACK 
PHtNfil JACK 


( F'.31< 
I N , ISlUT , ACC:i I 


p I N ClNNEcrnm 
P I N CISlNNECflS)f;: 


P I t CISlNNECTISlf< 
P I N ClNNECTISll\ 
P I N CISlNNECTISl f< 
P I N CfilNNECTISll\'. 
P I N CISlNNECTISlf< 


P I N CQNNECTISlf;: 
P I N Cf;)NNECTISll< 
M I N I 1:1SlNNECTISlf\ 
M I N I 
CISlNNECTISlf;: 


P I N CfilNNECTISlf\ 


P I N CISlNNECTIS ll\ 
P I N Cfi!NNECTISl f\ 


I M I N I , i'P I 
I M I N I , l D P I 


( M I N I , l 2P I 


( M I N I , :;p I 
( M I N I , JP I 
( M I M I , 'P l 
( M I N I , BP I 


< M I N I , 2P I 
I M I N I , 4P I 
( 3P I 
( 2P I 
I M I N I , 4P I 


( M l N I , 3P I 
I M I N I , 4P I 


Desti· Re­ 
nation marks 
ft 
ft;] - 


w x 
M2 


TS-440S 


39 


TS-440S 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


40 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Parts 
# P.!HI= -ij- 
t'L 
S 
Ii 


MG'.;: 
MC24 
MC25 
MC27 
MG'.8 


MC2°J 
MC30 
MC3 1 
MCJ2 , 33 
MC34 


Cl-l l 
L1 
LJ 


Vf< l 
VF<'. 
Vfn 
VR4 
VR:':i 


Vf<6 
VR7 


c: 
·-- .... ; 


VF< l 0 
Vf< l 1 
VF< 1 2 


Vf< 1 3 
VF< 1 4 
W l 
•") 
!I c.. 


W7 
W L l 


W l :; 


f<L 1 
f<l.2 
S l 
s- 


D l 
D;: 
D" 
.J 
-- 1 2 


D 1 3 
D l :; -- l E3 


I C l 
l C2 
, 3 


I C4 
r c::i 
I C 6 


I C7 
J C E3 
0 1 
Q2 
03 
, 4 


E40--fJ67J·--05 


E40-- 0373-- 0:'i 
E40 --5fJ6'-J --05 
E40-- 34 l -- O'.'i 
E04 --0 1 54 --0j 


E4D-- 0273 -- D:'i 
E4D--0473 --fJ5 
E4fJ-- 0373-- CJ::i 
E4() --0273 -0'.::i 
E40- 0473-- D:'i 


F()'. --()423 --04 


L. l '.'i-- oo 1 6-- o::; 
L4D -- Hl l 1 -- 1 3 
l._4 () -- 1 () 1 1 -- 1 4 


N09-- 064 l -- 05 
N l 0 --?030 --46 


N 1 7-- l cno-- 46 
N30 --3()(J4 --46 


'*' 
F: l <7 ... 34;23--·o::; 


'*' 
f<;:,4 --940j·--O::i 
F 1 2-- l 42B-- 05 
f< 1 ;:, .. 34;0 -0::i 
f< l 9 -- 3420-- ffj 


f< 1 9 -- 3 4 1 B --0'.":i 


f< 1 ;::-- 1 43 '.::i --fJ':"j 


f\'. l ;>- 0405--ffj 


f< 1 2 --j40">-Ll'.::i 


* 
f\'. 1 2 -- 343'.;'j-- [J'.;) 


f\ 1 ;:, -- 1 4 1 El --O'.:i 
f\'. l ;2-- l 4 l 9 -- 0:'i 
f<n --o 1 ;ci--oi 
f<n -- o l ::io-- o5 
WJ2 -n 1 =;o --n::i 


f\'.%' -- 0 l '.'ifJ-- [)) 


t 
S5 1 -- 1 4:9 --Cl'.::i 
Sj 1 -- 1 4:0 --fJ':"j 
;o l -- 242::;-- D:i 
* 
SJ 1 --440':-j --0'.:"j 


l ) l j5j 
MTZI'. '.:iJA 
l SS l 33 
S3 1 C 
l ;; l 33 


AN7E30El 
AN7BfJ'.:) 


'* 
L. M2Tl 1 Z·-<:i. fJ 
NJM'.904'.3 
AN7805 


NJM'.'7() 3 '.) 
NJM2904; 
DTC 1 1 4E'.; 
;2iD l 406 ( Y l 
'.Sl<JO ( Gf< ) 


Descr ipt ion 


P I N CNNNECTNR 
I M I N I , 6P ) 


P I N CNNNECTNR 
( M I N I , 3P ) 
P I N CNNNECTNR 
( M I N I , 6P ) 
P I N CNNNECTNR 
I M I N I . 1 2P l 


f<F CNAX I AL CABLE RECEPTACLE 


P I N CNNNECTN f\'. 
P I N CNNNECTISlf< 
F' I N CtiNNECT!Slf\ 
P I N ClSINNECTfilf\'. 
P I N ctmNECTtm 


HEAT '.) I NK 


Cl-llSIKE CN IL 


( M I N I , ;2F' ) 
( M I N I , 4P l 
I M I N I , JF' l 


( M I N I , ?P l 
! M I N I , 4p ) 


SMALL. F I XE D 
I N DUCTlSIR 
SMALL. F I XED I NDUCTlSIR 


SCREW 
I X4 l 


HEXAGlSIN NUT 
( X 2 l 


TNNTl-IED L.NCK WASR 
( X4 l 
PAN HEAD MACH I NE SCREW ( X l l 


PNTENT I NMETEf< 
PlSITENT I lSIMETEf\'. 
Tf< I 11M I NG PNT. 
Tf\'.I Ml'1 I NCi PNT. 
PtHUH l lt'IETEf\ 


PlSITENT I QMETEf\'. 
Tfnl'1M I NCi F' lSI T . 
Tf\'.I MM nlG P O T . 
Tfn l '11'1 I 1% PffL 
Tf\ l MM ltKj Pfff . 


( M I C , CAf\ ) 
( ;o , NlSITCH l 
( l l< l f\ I T 
( 2fJl< l VQLTAGE 
( AF , f\F l 


( r n , IF SH IF T l 
( 21< l VUJ4 
( T3D l 
( 201< ) 
( 471< ) 


TfU MM I NCi PQT. 
( l Kl 


Tf< I MM nlG Pfff . 
I l kl 


JUMPER REST 
0 OHM 


JUMPER REST 
0 NHM 
JUMPER REST 
0 lSIHl'1 


JUMPER REST 
D NHM 


f\ELAY 
f\'.ELAY 
RQTARY SW I TC H 
( SEL ECT l 
'.;L I DF 
Sl<J I TCH 


D rnDE 
ZENEJ\'. 
DI !SIDE 
D I NDE 
D I QDE 
D HJDE 


I C I VQLTACiE RECiUL.ATQR/ +8V l 
l C ( VlSILTAGE REGLLATNR/ +5V l 
I C ( Df<lSIPQUT ClSINTRlSIL l R/ +5 V l 
I C ( QP AMP X2 ) 
l C ( VlSIL. T AGE REGLLATNR / 
+5V l 


I C ( DUAL CQMPALATQF< l 
l C I tP AMP X2 l 
D I G I TAL TRANS I STlSIF< 
TRAN) l ;Tm< 
FET 


Desti- 
Re­ 
nation mar ks 
f± 
lcJ · 


x New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# !!IHI= 
in 
• 
ii 


05 
, 6 


Parts No. 


;;SC?458 ( Y ) 
TRANS I STfSlf< 


Desc r ip t ion 


RF U N IT (X44- 1 680-00) 


C l 
CC45SL 1 H390.J 
crnAM I C 
39PF 
c;:'. 
CC45)L l H l 2 l J 
CERAM I C 
1 OPF 


CJ 
CC45f<H 1 HJ30J 
crnAM I C 
3JPF 


C4 
CK45F l H473Z 
CERAM I C 
D. 047UF 


C6 
C9 1 -- 1 008 --05 
crnAM I C 
0 . 022UF 


C7 
C9 l -- O l l 7-- 0:i 
CERAM I C 
0. O l lJF 


CB 
* 
C9 1 -- 1 065 --0::i 
CERAM I C 
0. 0068UF 


C9 
' 1 0 
C9 l ·· O l l 7 -- 05 
CERAl1 I C 
0. () l UF 


C l 1 
CK45F 1 H 1 03Z 
crnAM I C 
0. D lO UF 


C l '. 
C0J l --D l 1 7-()'.:"j 
CEF<AM I C 
0. D l lJF 


C l J 
C9 l -- O l O:i-- 0'.) 
CERAM I C 
0. 0047UF 


C 1 4 
C092M 1 H l '.3K 
11YLAF< 
0. 0 1 '.UF 


cl '.5 
' 1 6 
C092M 1 H l :i31< 
MYLAI< 
0. Ol '.'iUF 


C 1 7 
CE04W 1 H0 1 0M 
EL.ECTf< 
1 . OUF 


C lEl 
C9 l ··· l 008-- 0'.:i 
CERAM I C 
0. 022UF 


C 1 9 ' '.() 
conM 1 H 1 '.:";JK 
MYLAf< 
0. D 1 '.':ilJF 


C2 l 
CK4'.-"iB l H l :;21< 
CERAM I C 
l '.'iOOPF 


c 
C9 1 --0 1 5--0::i 
CEf<AM I C 
0. OOZi'UF 


C2J 
C:l:45B l H 1 '.'i2K 
CEl<AM I C 
l iOOPF 


C'.4 
CE04WC 1 H0 1 DM 
ELECTl<Q 
HD l UF 


cs 
C9 1 -- 1 OfJB --O::i 
CEl\AM I C 
0 . O'.UF 
C26 
CED4lC l HO l OM 
ELEC Tf< 
HO l UF 


en 
C0J 1 -- 1 DOB --L15 
CEf<AM I C 
0. fJ.:'UF 


G:'. El 
, 29 
CK45B l H22K 
CERAM I C 
2200PF 


C JO 
CK4:iB 1 1-m;; 1 K 
CEf<AM I C 
B'.OPF 


U l 
:t: 
C9 l --· l 064-- 0:i 
CEf<AM I C 
0. 0039UF 


c:v 
1 : <) 1 --0 1 1 9 --(]'.:"j 
CERAM I C 
0. 0 47UF 


CJ3 
Cl<4'.'iB l HB; 1 K 
CERAM I C 
BOPF 


C34 
CE04W 1 H0 1 0M 
ELECTf< 
1 . OUF 


C:'i'..J 
C9 l -- l OOB-- 05 
CEf<AM I C 
(). 0!2UF 


CT? 
CK4::iB 1 H 1 521< 
CEf<AM I C 
1 :;oo PF 


CJ8 
C l<45 B 1 H6B l l< 
CEf<AM I C 
6tlCJPF 


CJ9 
:t: 
C9 l -- l 06J-- 0) 
CEf<AM I C 
0. (J[JJJUF 


C40 
Ck45B 1 H56 1 K 
CEf<AM I C 
560PF 


C4 l 
CK4'.'iB l H l '.'i'K 
CERAM I C 
l 'iDOPF 


C4'. 
C9 1 --0 1 1 9 --0:i 
CEF<AM I C 
0. 047UF 


C4:3 
CE04W l HO l OM 
ELECTFQ 
l. OLJF 
C44 
C9 1 -- 1 OOEl -fJj 
CERAM I C 
0. 022UF 
C4'.'i 
CK45B l H l BK 
CEf<AM I C 
l 800PF 


C46 
CC4n .. 1 HTl 1 .J 
CEf<AM I C 
33DPF 


C 4 7 
:f 
C9 l -- l 063-- D5 
CERAM I C 
0. OD33LJF 


C4El 
CC4'.::iSL 1 H2i' 1 J 
CEF<AM I C 
;;:7CJPF 


C49 
CK4::iB 1 H l SK 
CEF<AM I C 
1 '.':iODPF 


C)() 
C9 l -- O l l 'J-- O'.'i 
CEFAM I C 
0. 047UF 


C'.:"j l 
CE04W 1 H0 1 0M 
ELECTRQ 
l. OUF 


c:.;;'. 
C') 1 -- l OOB-- O:i 
CEFAM I C 
0. 022UF 


CS'l 
CK45B 1 H l '.:"jK 
CEF<AM I C 
1 5DOPF 


CS4 
cc4:;cH 1 H 1 0 1 cr 
CERAM I C 
l OOPF 


Cj) 
C9 1 --() 1 2'.:"j --O::i 
CEF<AM I C 
D. 00;7ur: 


C56 
cc4:;sL i H l O l J 
CFF<AM I C 
l OOPF 


C:i7 
CK45B 1 H 1 '.2K 
CEf<AM I C 
l 2LlfJPF 


C.B 
C'J l --·O l l 0J-- ()'."j 
CERAM I C 
0. 047UF 


J 
J 
J 
z 
K 


I< 
··. 
I( 


K 
z 
K 


I( 
I( 
K 
:;owv 
·· 


-· 
I< 
K 
I< 
C l 


-· 


C l 


-· 


-· 
·· 


·· 
I< 
K 
:;owv 
K 


·· 
K 
-· 
·· 


K 


!<". 
'.:iOWV 
- 
K 
J 


-· 
J 
-· 
I< 
;owv 


K 
K 
r 
K 
J 


K 
-· 


Desti - 
Re ­ 
nation marks 
fr 
iaJ 11iff 


TS-4408 


4 1 


TS-440S 
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New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Parts 
# l!ft • -it 
fn 
• 
Ii 


c :-;9 
C60 
C 6 1 
C62 
C63 


C6 4 
C6:-; 
C66 
C67 
C6El 


C69 
C70 
C? l 
C7 2 
C73 


Ci' 4 
C 75 
C7 6 
C 77 
C?B 


C7 9 


C BCJ 
CB l 
CB'. 
C8] 


CB4 
CB'.'i 
CB? 
CEl fl 
CB9 


C90 
C'-Jl 


C92 
c<n 
C94 


C9 .::i 
C96 
C9 7 
C'-J<J 
C l D l 


C l CJ3 
C HJ4 
C l D '.:'j 


, B6 


, 98 


' 1 00 


C 1 CJ6--- 1 OB 
C l 09 


C l HJ 
c l l 1 
C l 1 2 
C l l3 
C l 1 4 


Cl l 5 . l l 6 
C l l ? 
C l l B 
C l 1 9 
c 1 ;0 


CE04W 1 HCJ 1 0M 
C9 l -- l OOB-- 05 
CK45B l H6B l K 
CC45SL l l-l l 5 l J 
CK45B 1 H 1 :-;21< 


CC45SL. l H l 5 1 J 
C9 1 --0 1 1 '-J--O'"i 
CE04W l HO l OM 
C9 1 -- 1 OOB --CJ:-; 
Cl<4'."jB J H47 l K 


'* 
CC45'.3L 1 H l 1 1 J 
CK45B 1 HB; l K 
CC4':iSL 1 H 1 ::J 1 J 
C K 4 '.'iB l H47 1 K 
C 9 1 --0 1 1 <J---o:-; 


CE04W l HO l OM 
C9 1 -- 1 OOE3 --CJ5 
CC4:))L l H22 l J 
CC45SL 1 H9 1 OJ 
CK45B l H68 1 •• 


CC4'.::6L. l H9 l CJJ 
cc4::-;si __ 1 H:n 1 .r 
C9 l -- O l l 9--·05 
CE04W 1 HO 1 Ol'1 
C9 l -- l CJOB-- CJ'.:'i 


cc4::-;s1.. 1 H 1 ;; 1 .J 
CC4'.')SL l H4 70J 
C C45'.3L 1 HOBCJD 
CC4'."jSL. l HEQCJJ 
C9 1 ·-fJ1 1 9·--05 


CE04W 1 H0 1 0M 
C9 l -- l 008--·0'.'i 


* 
CE04WC 1 H0 1 0M 
C9 l --· l 008-- 05 
CC4'.:::J'.3L 1 H680J 


CK4'."jB J H l B l K 
C9 1 -- l OOEl--05 
c 9 1 -- o l o:;--o:=; 
C9 1 -- 1 ()[JEl --O:-; 
C9 l -- (] 1 l 9 -- 05 


1 : 1 : 4::J)L 1 H330.J 
C'-J 1 --CJ 1 1 i' --o:-; 
C9 l -- 0 l l 9-- 0'.'i 
C9 1 --() 1 1 7 --0'.:::i 
C9 l -- 0769-- 0'.:) 


C9 1 -- 1 OOB --D5 
C9 l -- O l l 7 -- 0'.:'i 
CK45B 1 H 1 0ZK 
C'-J l -- 01 l 7-- 0:'j 
C9 1 --0769 --0'.:-j 


C9 l -- O l l 7-- 0'.:'i 
C9 1 -- 1 ()[JB-05 
C9 1 -0 1 1 7 --0j 
C9 1 -- 0757-- 0:i 
CC45SL 1 H470J 


ELECTf\N 
CERAM I C 
CEf<AM I C 
CEf\AM I C 
CEf<AM I C 


crnAM I C 
crnAM I C 
ELEC Tf\N 
CEf<A M I C 
C ERAM I C 


CEf<AM I C 
CEf\AM I C 
CEf\AM I C 
CER AM I C 
crnAM I C 


ELECTf\N 
crnAM I C 
crnAM I C 
CEf<AM I C 
crnAM I C 


crnAM I C 
crnAM I C 
CEf\AM I C 
EUC:CrnlSl 
CEF\AM I C 


CERAM I C 
CERAM I C 
CEF<Al'1 I C 
CEf<AM I C 
CEf<AM I C 


ELECTf<ISl 
crnAM I C 
ELECrnN 
crnAM I C 
CEf\fiM I C 


cu:AM I C 
CEf<AM I C 
CERAM I C 
crnAM I C 
crnAM I C 


1 : EF<AM I C 
CEf<AM I C 
crnAM I C 
crnAM I C 
C Ef\AM l C 


CEf<AM I C 
crnAr1 1 c 
CEf\1".\M I C 
crnAM I C 
CEf<AM I C 


CET\AM I C 
CEf<AM I C 
crnAM I C 
crnAM I C 
CEf<AM I C 


• 


Desc r ip t ion 


A 
/ M. 


1 . OUF 
50WV 
0. 02LJF 
K 


680PF.- 
-· 


l 50PF 
J 


1 500PF 
-· 


1 '.:'iOPF 
J 


0. 047UF 
K 


l . OUF 
50WV 


0. 022UF 
·· 


470PF 
·· 


1 l OPF 
J 


El20PF 
I< 


1 50PF 
J 
470PF 
k .. 


0. 047UF 
I< 


l . OUF 
'.)()WV 
0. 02'.UF 
I< 


20F'F 
J 
9 1 PF 
J 
680PF 
k .. 


9 l PF 
J 


330PF 
.J 


0. 04 7LJF 
I< 


1 . OUF 
50WV 


0. D;JJF 
K 


1 20PF-- 
J 


47PF 
J 


B. OPF 
D 


B2PF 
J 


0. 047LJF 
k 


1 . OUF 
;owv 


0. 02UF 
I< 


HD l UF 
C l 


0. 02·UF 
I< 


6BPF 
J 


l EmPF 
I< 


0. O'.;:UF 
k 


0. 004 7UF ·· 


CJ. 022UF 
-· 


0. 047LJF 
I< 


33PF 
.J 


O. O l UF 
·· 


0 . 047UF 
K 


0. O l UF 
K 


D. (] 1 LJF 
M 


CJ. CE'.2UF 
·· 


D. D l UF 
r.·· 


l ()[JOPF 
K 


D. D l UF 
K 


CJ. O l lJF 
M 


CJ. 0 l UF 
K 


CJ. 022LJF 
K 


D. O l UF 
K 


D. 0( ]1 LJF 
I< 


47PF 
J 


Desti- 
Re­ 
nation marks 
f± 
iaJ itift 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 


Parts 


- !!ft • 
ft! 
• 
Ii 
ft6 
&. • 


C l ? l 
C9 1 -0 1 1 7 ·-05 
CEF<AM I C 
c 1 ;!2 
CC45SL J. H470J 
CERAM I C 


C l ?J 
C9 1 --0769 -0:i 
CEf(AM I C 


C l. ;4 
CC4:))L J. H l DOD 
CERAM I C 


C J. ?5 
C 9 1 --0 1 1 7 --CJ'.:-j 
CEF<AM I C 


C l 26 
CED4W J. H J. DOM 
ELECTf\N 
C E 7 
C 9 1 --() 1 1 7--05 
CEF<AM I C 


C l. 28 
CC4:)SL l HD4DC 
CEf\AM I C 
c 1 ?9 -- 1 3? 
C9 1 --0 1 1 7 --05 
CEf\AM I C 


C UJ 
cc4::;;L 1 H l 0 1 J 
CEf\AM I C 


C 1 34 
C'J l ·- 0 1 1 i' --05 
CEf\AM I C 


c us 
CC45SL J. H l 2 1 J 
CEF-.:AM I C 


C 1 36 
C 9 1 --D 1 1 7 -D5 
CEF<AM I C 


C l :.37 
C9 l --0"?6')-- 05 
CEf\AM J C 


c 1 :m -- 1 4c: 
C9 1 --0 1 1 7 --05 
CEF<AM I C 


c 1 43-- 1 45 
C 9 1 --0 7(::/r· O'.:-i 
crnAM I C 


C l 4 6 
C9 l -- 0 1 J. 7-- 05 
CEf\AM I C 


C 1 47 , 1 4B 
C 9 1 -- 1 008 --05 
CEf\AM I C 


C 1 4 9 , l :;o 
C9 l --O"i'6'J -- O:i 
CEf\AM I C 


C 1 5 1 
C 9 1 ·--0 1 1 7 --0'.°i 
CEf\AM I C 


C l ')3 
C9 l ··· l DOB-- 05 
CEf\AM I C 


C J. 54 , 1 55 
C 9 1 ·--0i'69·--05 
CEf\AM I C 


C l '.)6 
CC4:if\H l H();oc 
CE:F\AM I C 
C 1 57 
C9 1 -- 1 008 --05 
CEf\AM I C 


C l 'iB 
CC4'.:i)L l H l ODD 
CEf\AM I C 


C 1 59 
CC45SL 1 H 1 20J 
CEF<AM I C 
C 1 60 
C9 1 ·-- 1 (](JB --05 
CEf\AM I C 


C l. 6 1 
C9 l -- D l l 9 -- D::; 
CEF\AM I C 


C 1 62 
CE04W 1 1-Qf\M 
ELECTF\l\l 


C l 6J 
C9 l -- Dl 1 9-- D:) 
CE::F\AM I C 


C 1 64 
Cl<4'.:iB 1 H l B 1 1< 
CEf\AM I C 


C l 6'.5 
Cl<4:)B l H33 1 K 
CEf\AM J C 


C 1 66 
C9 1 --0 1 1 7 --05 
CEF<AM I C 


C l. 66 , 1 67 
C9 l --·0 l l. 7--Cl'.::i 
CEFAM I C 


C 1 6B 
CE04W 1 H 1 0DM 
ELECTF\l\l 


C J. 69 
C9 l -- O l l 9-- 0S 
CEFAM I C 


C 1 7D 
CE0 4 W 1 A470M 
EUo Crf\l\l 
C 17 1 
C'-J 1 -o 1 1 ·.'·--05 
CEf\AM I C 


c l"i';! 
CED4W l A470M 
ELEC TFl\l 
c 1 i'J 
C9 1 --076'7 --C15 
CEf\AM I C 


C l 74 
CC4:iTH J. HJ'/OJ 
CEF\AM I C 


C 1 75 
CC4iCH 1 HO'.:-iOC 
crnAM I C 


C l 76 
CC4::iCH J. HJ30J 
CEf\AM I C 


C 1 77 
'*: 
C9 1 --Cr.';.7--05 
CEf\AM I C 


C l 7B 
C9 l -- 01 l 7-- 0'.'i 
CEf\AM I C 


C l f'9 
CE04W 1 A47DM 
F.::LECTf\l\l 


C l B D 
C 9 l --{J76'/ -- 0'.:i 
CERAM I C 


C Hl l 
:t: 
CC4:0jSH 1 H470J 
CEf<AM I C 


c m: 
CC4iCH 1 H050C 
CEf\AM I C 


C l B3 
CC4:iCH l HJJOJ 
CEf<AM I C 


C 1 B4 
C9 1 --0 1 1 7-05 
CEf\AM I C 


C lB S 
CEC14W l A470M 
ELEC Tf\l\l 


C 1 B6 
C9 1 ·--C1769·--0:0i 
CEF<AM I C 


C l B7 
CC45r-.:H J. H560J 
CE:F\AM J C 


C l BB 
CC45CH 1 H050C 
CEf\AM I C 


TS-440S 


Desc r ip t ion 
Des ti- 
Re- 
nation marks 
s 
&. 
/ "' *' 
tt 
iaJ - 


0. O l UF 
I< 
47PF 
J 


D. O l UF 
M 
l OPF 
D 
CJ. O l UF 
·· 


J. OUF 
:)OWV 
() . D l UF 


4. DPF 
r· 


() . D l UF 
·· 


1 DOPF 
J 


0. O l lJF 
·· 
1 OPF 
J 
0. O l UF 
I< 
D. 01 LIF 
M 
0 . O l UF 
K 


0. O l UF 
M 
0. O l UF 
K 
0. 022UF 
·· 


0. O l UF 
M 


0. O l UF 
I< 


0. D22UF 
I< 
D. 0 1 UF 
M 


.. , 
c:. . • DPF 
1- 


0. 02UF 
I< 
l O F'F 
D 


1 2PF 
J 
D. D2UF 
· 
D. D47LIF 
·· 


.-, 
c.. . 2ur: 
50WV 
(). D47UF 
I< 


l BOPF 
j( 


33DF'F 
I< 


0. O l lJF 
I< 
0. () 1 LIF 
I< 


l OUF 
50WV 


0. D47UF 
·· 


47UF 
l OWV 
[). O l UF 
K 


'1.°i'UF 
l fJWV 
Cl. (] 1 LJF 
M 


39PF 
J 


1:. 
J . OPF 
I_ 


33PF 
J 
1 8PF 
J 


0. []J. LJF 
I< 


4 7LJF 
l OWV 


D. 01 LJF 
M 


47PF 
J 


i:.· 
,J . DPF 
I 


:nF'F 
J 


0. Cl l UF 
K 


47LIF 
l OW\.! 
0. O l UF 
M 


:56PF 
J 


l"'.· 
,J . OPF 
c 


43 


TS-4408 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Descr ip t ion 
Des ti· Re· 
Parts 
nation marks 
# !!ft • 
in 
• 
fi 
Ill! 
A 
.. 
• 
A 
/ • 
f± 
rt;:J il'"'f 


C 1 89 
CC45CH 1 H330.J 
CERAM I C 
33PF 
J 
C l. 90 , l. 9 1. 
C9 l. ···O l. l. 7--.[J5 
CERAM I C 
0. O l UF 
K 


C 1 92 
CE04W 1 A4i'OM 
ELECrnf;I 
47UF 
l OWV 
C l. 93 
C9 l --ff?69-- 05 
CERAM I C 
(). () l UF 
M 
C 1 94 
CC45RH 1 H68()J 
CERAM I C 
68PF 
J 


C l. 95 
CC45CH l H050C 
CEf<AM I C 
c· 
.J. OPF 
1- 


C l % 
CC45CH 1 H330.J 
CEFAM I C 
33PF 
J 
C l. 97 
CC45C H l H050C 
C:Ef<AM I C 


t:' 
,). OPF 
c 


C l '-m 
CK45F l H 1 03Z 
CERAM I C 
(). O l OUF 
z 


C l. 9 9 
CC4jSL l. H220J' 
CERAM I C 
;2PF 
J 


C200 
C9 1 ·--0 1 1 7 --05 
CERAM I C 
() . O l lJF 
K 


C202 
CC45SL 1 H330.J 
CERAM I C 
33PF 
J 
C203 
C9 1 --·0 l l '-} ---05 
CEF:AM I C 
0. 047UF 
-- 


C204 
C9 1 -0 1 1 7---05 
CERAM I C 
0. O l UF 
K 
c;2os 
C9 1 --ff?47--·05 
CEfAM I C 
1 50PF 
-- 


G?06 
CC45SL 1 H270J 
CEf<AM I C 
2i'PF 
J 


c;:'.07 
CC45SL 1 H33 1 J 
CERAM I C 
33DPF 
J 


C20B 
CC45SL 1 H4i'OJ 
CERAM I C 
47PF 
J 


C209- ;!. 1 3 
C9 1 -- 0 l 1 7-- 05 
CEf<AM I C 
() . O l UF 
r 


c; 1 4 
OI: 
C9 1 --07 1 4 --D:i 
CEfAM I C 


.·-, 
"' · ?PF 
K 


C2 l. j , 2 1. 6 
C 9 l --·D l. l. 7---o; 
CERAM I C 
(). O l UF 
-- 


G l 7 
CK45B 1 H 1 02K 
CERAM I C 
l OOOPF 
K 
c; 1 s 
CK45B 1 H33 1 K 
CERAM I C 
330PF 
-- 


G'. l. 9 
CE04W l. HO l. OM 
ELECTfm 
1 . OLJF 
;owv 


C2?0 
C9 l ·--O 1 1 7 -0:i 
CER A M I C 
CJ. O l UF 
-- 


c2;. 1 
C 9 l. --·Ol l. 7-- 05 
CERAM I C 
0. O lUF 
K 


C? , 223 
C9 1 -0 1 1 9 --0j 
CEf<AM I C 
0 . 047LJF 
K 


c2;24 
CE04W l. HO l. OM 
ELECTF:ISI 
1. OUF 
;owv 


C 
.. , .. .,c:- 
_. e,_ c._ .J 
C9 1 ·--0 1 1 7--0:i 
CER AM I C 
0 . O l UF 
-- 


C'.26 
CE0 4 W l. HO l OM 
EL ECTf<f;I 
l. OLJF 
50WV 


c;.7 
CC45SL 1 H 1 0 1 J 
C:EfAM I C 
l OOPF 
J 


C22B 
C9 l -··O l l. 7-- 05 
CEFAM I C 
0. O l lJF 
-- 


C229 
C'.3 1 SE 1 VfM?M 
TANT AL 
0. 4 i'UF 
3'.:iWV 


C230 
ClYJ2M 1 H392K 
MYLAf 
3900PF 
K 
C2:3 l. 
CE04W l. A470M 
ELECTf<N 
47UF 
l. OW\J 


c23; 
CE04W 1 HDf 1 M 
ELECTfm 
0. l lJF 
50WV 


c2:33 
CK4:iB l H4 7 l. K 
CEf<AM I C 
470F'F 
I< 


c;3; 
CE04W 1 H l OOM 
ELEC-mlSI 
1 0UF 
50vJV 
C236 
CO<J2M.l H3J:3K 
f1YLAf< 


o. 


033UF 
-- 


CZli' 
CE04W 1 H l DOM 
ELECTfQ 
l OUF 
'.:iDWV 


C238 
CS l. SE 1 Af<2M 
TANTAL 
·-) 
'- • ;2UF 
l. DW\J 


C?39 
C09?M 1 H 1 02K 
MYLAf 
1 OOfJPF 
v 


C?40 
C09M l H l. 2:3k: 
MYLAf< 
0. D l ;UF 
k 


c:4 1 
CK45F 1 H2?3Z 
CEf<Al'1 I C 
0 . D2UF 
z 


C242--:47 
[<) 1 ---()f'(;';l---()j 
CEf<AM I C 
() . D l UF 
M 


C249 
CC4:iSL l. H4 "?OJ 
CEf<AM I C 
47PF 
J 
C250 
CC45RH 1 HD20C 
C:EfAM I C 
") 
c.. . OPF 
c 


c;5 1 
C9 1 -- 0l l 9-- 05 
crnAM I C 
D. 047UF 
-- 


r--"'")i:::-·-.. 


··C... ... Jt:. 
:t: 
CED4WC 1 H0 1 0M 
ELECT Hf;! 
HO l UF 
C l 


(2'.53 , ;254 
C9 1 -- l DOB-- 05 
CERAM I C 
D. 02;?UF 
K 


TC l 
C05--03?B -CJj 
TH I MM I NG CAP 
( 50PF l 


E04-- 0 l. j7-- 05 
f<F CQAX I AL CABLE f<ECEPTACLE ( X3 


E23 -05 1 ; --0'.') 
TER M I NAL 


E3 l. -- 1 448-- 05 
CQNNECT I NG W l f<E 
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New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 
Parts 
# !!!HI 
ft! 
m 
fi 


J l 
J2 
.J3 
J6 
r' 
' 
' 


J l l 
.J l ? 
Jl 4 
,J 1 4 
J l :j 


F l 
F2 
L l 
Li 


L.4 
LS 
L9 
L l O 
Ll l 


L l ? 
L l 4 
u s 
L l 7 
L.1 8 


L20 
L;; 1 
L:;; 
LZ"'l 
124 


L2:i 
L?6 
L2El 
L2'-J 
UD 


L3 1 
U2 
1.. 34 
us 
L36 


LJ i' 
LJE3 
L.40 
L 4 l 
L.4'. 


L 4 3 
L 44 
L46 
L. 47 
L4B 


L49 
L50 
L:; 1 


, 4 


·--9 


, l. 6 


-- El 


. 1 3 


, 1 6 


!I ?7 


, :n 


, 39 


4"' 
!I 
... J 


E40-- 1 1 73 --0:i 
E40-- 0473 -- 0) 
E40 ·-o;;?3 --o:; 
E40-- 057:3-- 0'.:i 
E40--0?73 - 0'.'-j 


E40-- 0273-- 0'.5 
E40 --04 i'J --05 
E40- 0Ti'3-- 0) 
E40 --06 73 --05 


E40 -- 04 73-- 0'.:i 


.132 --0795 --04 


L 92-- () 1 1 D--·O'.:i 


:*: 
L f' 1 --0259 -05 
:t: 
L"i' l. -- 0260-- 05 
L40 -- 1 5 1 1 -- 1 J 
L40-- 33EQ·· l 4 


L40 --2'.82 -- 1 4 


L40-- ;!292-- l 4 
L.40 -- 1 0 1 1 -- 1 3 
L.40 -- 1 o;; 1 -m 
L40-- l 02 l -·· l 3 


L40 ·-':70 1 -- 1 4 
1_40-- ;!20 l -- 1 4 
L40 ··470 1 -- 1 4 


l- 40-- l 0 0 l -- 1 4 
L40 --8'.9 1 -- 1 4 


L40- EE'J l ·· l 4 
L40·--;; i'92 -- 1 4 


l-40-- l '.:;<)2-· l 4 
L40 --8;;9 1 -- 1 4 
L.40 -- 1 02 1 -- 1 3 


L4()-- ;!792·· l 4 


L40 --569 1 -· 1 4 


L4D-- l B92·· 1 4 
L.40 -- 1 m;; -- 1 4 


L.40 -- l B92-- l 4 


L.40 -- 1 02 1 -- 1 3 
L40--·399 1 -- l 4 
L40 --688;; -- 1 4 
L40·· 39B2-- l 4 
L40 --6E38;; - 1 4 


L.40 -- 1 0': 1 ·· 1 3 


L40 ·- j69 l ·· l 4 
L40 ··39EF ·- 1 4 
L40-- 282-· l 4 
L40 --J'·;l8;; -- 1 4 


L40-- l 02 1 -- 1 3 
L40 --2292 -- 1 4 
L40-- 47B2-· l 4 


* 
L40··1i'B;;·-- 1 4 
L40-- 47B2-- 1 4 


L.40 -- 1 o: 1 -- 1 3 
L40 -- 1 '.;-j92 -- 1 4 
U10-- l 0%'-- l 4 


Desc r ip t ion 


P I N Cf.lNNECTfiH< 
P I N CllNNEC rnF< 
f0 I N Cf.lNNECTW< 
P I N Cf.lNNECrnR 
P I N Cl\JNNECTl'.m 


P I N Cl\JNNECrnR 
P I N Cl\JNNECTl\JR 
P I N Cl\JNNECTl\JF 
P I N Cl\lNNECTl\Jf< 
P IM 
Cf.lNNECTl\JR 


HEX Bl\J'.3S 


< M I N I , tff' ) 
< M I N I , p ) 


< M IN I , 2P ) 


01 I N I , 2P ) 
< M I N I , 4P ) 
( M I N I , 3F' ) 


< M I M I , 4p ) 


BEAD Cl\JRE 
( Ff.JR L77 , L 7B ) 
CRYSTAL F I LTER ( 45. 05MHZ ) 
CRYSTAL F I LTER 
< B. B3MHZ ) 
SMALL F I XED I NDUCTl\JR ( 1 50LJH ) 
SMALL F I XED I NDUCTl\JR ( 0. 33LJH ) 


SMALL F I XED I NDUCTf.lR ( 0. 22LJH ) 
SMALL F I XED I NDUCTf.lR ( l . 2UH l 
SMALL F I XED I NDUCTl\JR < l OOUH I 
SMALL F I XED I NDUCTl\JR ( l MHZ ) 
SMALL F I XED I NDUCTl\JR ( l MHZ ) 


SMALL F I XED I NDUCTl\JR < 27UH I 
SMALL F I XED I NDUCTNR < 22UH I 
SMALL F I XED I NDUCTf.lR < 47UH I 
SMALL F I XED I NDUCTf.lR ( l OUH I 
SMALL F I XED I NDUCTf.lR < B. 2UH I 


SMALL F I XED I NDUCTf.lR ( B. 2UH I 
SMALL F I XED I NDUCTf.lR ( 2. 7UH I 
SMALL F I XED I NDUCTl\JR ( l. . 5UH I 
SMALL F I XED I NDUCTf.lR l 8. 2LJH ) 
SMALL F I XED I NDUCTl\JR l l MHZ I 


SMALL F I XED I NDUCTf.lR ( 2. 7UH I 
SMALL F I XED I NDUCTl\JR ( 5. 6UH I 
SMALL F I XED I NDUCTl\JR l l . BUH ) 
SMALL F I XED I NDUCTl\JR l l UH Z I 
SMALL F I XED I NDUCTl\JR l l . BL I 


SMALL F I XED I NDLCTf.lR l l MHZ I 
SMALL F I XED I NDUCTf.lR ( 3. 9UH I 
SMALL F I XED I NDUCTf.lR I 0. 68UH I 
SMALL F I XED I NDUCTl\JR I 0. 39UH I 
SMALL F I XED I NDUCTl\JR ( 0. 68UH I 


SMALL F I XED I NDUCTl\JR ( l MHZ I 
SMALL F I XED I NDUCTf.lR ( 5. 6Wi ) 
SMALL F I XED I NDUCTR I O. 39UH I 
SMALL F I XED I NDUCTR I O. 22UH I 
SMALL F I XED I NDUCTf.lR ( 0. 39UH I 


SMALL F I XED I NDUCTf.lR ( l MHZ I 
SMALL F I XED I NDUCTl\JR ( l . 2UH I 
SMALL F I XED I NDUCTf.lR I O. 47Wi l 
SMALL F I XED I NDUCTl\JR ( 0. 27UH I 
SMALL F I XED I NDUCTf.lR < O. 47UH I 


SMALL F I XED I NDUCTf.lR ( l MHZ I 
SMALL F I XED I NDUCTf.lR l l . SUH I 
SMALL F I XED I NDUCTf.lR l l UHZ I 


Desti- 
Re ­ 
nation marks 
i± 
[f;J - 


TS-440S 
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TS-440S 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Add ress New 
Parts No. 
Desc r ipt ion 
Des ti - 
Re - 
Parts 
nation marks 
11 llft - 
• 
ii 
fl6 
A • 
-It 
I! 
A 
:g / m. 
*3 
f± 
JcJ -fi;ff 


Lj 
L 4 0 --398;;>- 1 4 
'.)MAU_ F I XE D I NDUCTW< ( 0 . 39UH l 


L!"iJ 
L40-· ;;E32·- l 4 
:;MALL F I XE D I mucnm ( o. 2;UH l 


L54 
L- 40 --39El>- 1 4 
'.0M1'."\LL r: I XED 
I NDUCH.m ( 0 . J9UH l 


LJ:; 
L.40-- l 02 l -- l 3 
:;MALL F I X E D I tiDUCTlm ( 1 MHZ ) 


L56 


i:,- ·-, 
, .._) ( 
1__40 -- 1 on -- 1 4 
'.oMfil_I __ F I XE D I NDUCTfilR ( l lJHZ l 


L5E3 
1__ 4[] --39E3;;'. -- 1 4 
'.:;MiC1L. L F I XE D I NDUCTl'il f< ( 0. 39LJH ) 


L'.:1'-) 
:t: 
L J 4 -- l l 6J-- O:i 
C!SI I L 


1__ 6() 
L40 --39f3>- 1 4 
'.3MAL_ L F I XE D I NDUCTl'il f< ( o-. J9UH l 


L6 l 
t.40-- 1 o;• l -- 1 3 
:;MALL F I XE D I NDUCTf:lf< ( l t1H Z l 


L6'. 
:t: 
1__40 -- ; m; -- 1 4 
'.)Mf:"JLL F I XE D I i'IDUCTl'ilf< ( 0. ;'?UH ) 


L63 
L40-- EWE? -- l 4 
:;MALL F I XED I mLJCTlf"\ ( D. EWJH l 


L 64 
L4D ·-'.2EE'·-- 1 4 
'.3MAU. F I XE D I NDUCrtsm ( D . 2'.UH ) 


L6'.'i 
L4D-·J9E32-- l 4 
:;MALL F I XE D I NDUCT!SIR ( 0. J9UH l 


L66 
L-4D -- 1 CE'. 1 -- 1 3 
'.)MALL_ F I XED I NDUC TC:m ( 1 MHZ ) 


L67 
l.40 -- l 02 l -- 03 
:;t1ALL F I XE D I tiDUCT8f< ( l MHZ ) 


L6E3 
L40 --22 1 1 --(] ] 
'.)MALL F I XE D I ND U C Hm 


L.6') 
L4D --Tm;' -- 1 4 
'.)MfiU __ r: I X E D I NDUC TW< ( 0. 33lJH ) 


L7() 
L40-- Hll l -- l 4 
:;MALL F I XED I N D U C Hm ( l OOUH ) 


L.7 1 
1__4 () --470 1 --(]3 
'.)MAU. F I XE D I l'iDUCTl'il f< ( 4 7 U H l 


U 2 ---76 
L4Cl-- Hll l -- 1 4 
:;MALL_ F I XED I tiDLJCTflR ( l OOUH ) 


L i") 
--E34 
L- 4 0 -- l D l 1 -- 1 4 
'.)Mf:"JLL f-=- I XE D I NDUCTW< ( 1 fJOUH ) 


LD6 
L40-- l 0 l l -- l 4 
:;MAU .. F I XE D I tiD U C Hm ( l DOUH ) 


Ul7 
L4D --20 1 -- 1 4 
SM1'."\L.L. F I X E D I NDU1: Tl'ilf< ( 2UH l 


L El B 
L. 40-- 689 1 -- 1 4 
:;MALL F I XE D I t·mUCTtm ( 6. ElUH l 


U39 
L. 40 --'.29>- 1 4 
'.)MAU __ F I XE D I N D U C T!Sm ( 1. UH ) 


L90 
:;: 
L J 4 -- l l 62-- D:; 
CN I L. 


L.9 1 
L. 40 -- 1 Ol 1 -- 1 4 
'.)MAU_ F I XE D I NDUCTl'il f< ( 1 OOUH ) 


1__ 9; 
'*' 
L4fJ--6B<J 1 -- 1 4 
:_:;MAU_ F I XED I ti D U C Tl'il f< ( 6. ElUH l 


L 9 3 -- 9 6 
L4fJ-- 47D l -- 1 4 
'.')MALL F I XED I MDUCTW< ( 4 .i'UH ) 


L<J"i' 
1__ 4[] -- 1 () 1 1 -- 1 4 
'.';·1m.1._ F I XE D I NDUCHm ( l OLJLJH ) 


L9 f:3 
L 4 D -- l :; 1 1 -- l 4 
91ALL F I XED I t-mucnm ( l :;ouH ) 


L.9 9 --E34 
L.4 0 -- 1 0 1 1 -- 1 4 
'.';Mi:JLL_ F I XE D I NDUCHm ( 1 [JDlJH ) 


L l DO 
L4D-- 47(l;'-- l 4 
'.')MAL L 
F I XED I tiDUCT!Slf< ( 0. 47UH l 


u m 
L-4 0 -- 1 0 1 1 -- 1 4 
'.)MAU __ F I XE D I tiD U C Tl'il F' ( l CJOUH l 


L l 02 
L40-- 33f32-- l 4 
'.')MALL F I XED I tiDLJCTfilF; ( 0. :nUH l 


u m 
L- 4 ll·-;;;'EE> 1 4 
'.)MALL. F I X E D 
I NDUCT6Jf\ ( CJ . 22UH l 


1. 1 04 , 1 0'.'j 
l- 40--T'>El?-- l 4 
'.')f1ALL F I >T D nmucnm ( D . :nuH l 


L. 1 06 
L.40 -- 1 '.:i l 1 -- 1 4 
'.)MAl_L F I XED I tiDUCT61f< ( l '.::iOUH l 


L 1 Of' 
L. 40 -- 1 [J; 1 -- 1 3 
'.)M1LL. F I XED I NDUCTW< ( 1 MHZ ) 


L l OEl 
L40- l 0 l l -- l 4 
:;MAU .. F I XED I t·mLJCTfoJF; ( l DDUH ) 


L. 1 09 
L4[J-- 1 0 1 1 -- 1 J 
'.)MAL.I._ F I X E D I NDUCTl'il R ( l OOUH l 


L l l D-- l l 1 
L40 -- l (] l l -- 1 4 
'.:)MALL F I X ED I tiDLJ C Hm ( l DllUH ) 


L1 l '. -- 1 l :i 
L.40 -470 1 -- 1 J 
'.)MAL . .L. r: I XED 
I NDUCHJ f< ( 47LIH ) 


T l 
:t: 
L34 -- 2?66-- D'.'::i 
cm L 
( 4'.:i. D::,MHZ ) 


T '. 
'*' 
L 1 9 --Cl36 1 --(]:'-j 
BfiU!ti rnAl'i'.oFtm MEf< ( f<X M I X ) 


n 
L34--·2;6 7--·CJ'.:.:i 
CN I L. 
( 4'.'). D:it1HZ ) 


T4 
L34 -- '.'.6fl --()'.:"j 
CN I L 
( 4 '::i. O:il"IHZ ) 
l """ 
,J 
LJ4-- 2 l 4'.":i-- D'.'i 
[fg } L_ 
( 4'.'i. D'.:iMHZ l 


T6 
:t: 
LJ4 --;B3 --Cl:i 
Ct I L 
( 45 . D:iMHZ l 


Ti' 
L.34 --;::;::6 1' --0:'-j 
C t I L_ 
( 4':-J. O:iMHZ ) 


rn 
LJfJ -- D!"iD6-- D'.:i 
I F "f 
r n. B:3MHZ l 


T9 
L34 --;:: 1 :i'J --05 
C el l i._ 
( fl . flJMHZ l 


T lO ' ll 
L J 4 -- D94 2 -- 0'.':i 
C l :H L 
( f3. B3MHZ l 


T l '. 
'*: 
LJ4 --'.'E34 --0:i 
CN I L _ 
rn. fDMHZ l 


T l3 
t: 
L.34-- ;;coEJ:i-- D'.:; 
C N I L 
( 8. 83MHZ l 
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* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 


Im • .. 
f:li 
11 
fr 
..,,, 


T 1 4 
:*: 


T l i 
* 


T l 6 
:t.: 


T 1 7 
:t: 


1l B 
' 1 9 


L'.O 
:*: 


E'. l 
' c.. c .. 
:*: 


T;:-:J 
:t: 


1 2 4 
:t.: 


T2'.:-j 


1 2 6 
r-7 


I B l 
F< 1 B4 
:*: 


VF.' l 
:t: 


vr:.:;: 
VP 3 


VFM 
VF'.) 
V f<6 
1c:· 
·J 


w-:J 


w··,--, 


c. ' 


WJ2 
w 1 00 


RL l 


D l 
o · · 


c' 
, ] 
:t: 


D4 
D'.'i 
D6 


07 
DB 
D9 
Dl D 
D l 1 


D J ·") 


,_ 


D lJ 
0 1 4 
D l i 
D l 6 


D 1 7 
D lEl 
D 1 9 
IE:O 
D2 1 


IP2 
D2J 
o;:-:4 
D?) 
:t.: 


026 
---9 


Parts No. 


mi .!L • 


L3 4 --2;8fr--0'.'-j 
L. 3 4 --2'.87 --0'.'-j 
LJ4-- ;2;2BB-- O:'i 


L J4 --;:;:89 --03 
L l 9 --{1:324-- 05 


L 1 '-1-Ll36>-0:i 
L34 -- 2;90-- D5 


L3 4 --;2;'i' -05 


LJ4 -- ;2;78-- D:i 
L 1 <J--0344 --05 


L34-- D'.:'j3'.:i-- D::i 
L.J4 --CJ'.'-jJ6 --05 


N 1 D --2026--46 


F.'90-- D l El8-- 0::i 
f<<J(J -()4:'i4 --0j 


F.' l 2-- 0tU5-- D5 


f< 1 2 -- 1 4J l --O::i 
F: l 2 --44 1 3-- 0:i 


f< 1 2 -- 1 43 1 --0:'-j 


F.' l 2 -- 44 1 4-- 05 


F< 1 2 -- 3 44 1' --CJ'.'-j 
F:92-- D l '."jll-- 05 
F:n --o 1 ::;o -us 


WJ-,__() 1 5(l--O'.:i 
F:n -- D l ::iD-- o::; 


Rn -- 1 ()6 1 --0 5 


:35 1 -- 1 404-- 0'.'i 


1 s 1 5:J:j 
u:; l mo 
1 S2'.:i8B 
Bf'212f3; 
1 '.)2'.:iBB 


BA;B2 
1 ;-5BE3 
BA;:-:fP 
l ;;25fJB 
BA2El' 


l ;2)8B 
BA;:EE: 
l ;;5f3B 
BA2[Q 
l :;;'5tltl 


BA -:B;,' 
l :;;'.)[JB 
BA2B' 
1 ;2)8f3 
BA2f32 


1 ;-:J8E3 
BA;2t32 
l '.)'.) l J::l 
t1A8'.'iB 
BA;B;:-: 


ClH L 
CN I L 
CQ I L 
CQ I L 
BALUN 


BALUN 
CQ I L 
CN I L_ 
rn I L 
BAUJl\J 


CQ I L 
CN I L 


Desc r ip t ion 


( 36. ;:2MHZ ) 
( ::36. '.2MHZ ) 
( 4'.'i. 05MHZ ) 
( 45 . OSMHZ ) 
TPANSFNRMEP < TX M I X , DP I VE 


TPANSFNRMER < TX DR I VE ) 
( !CQ , HH. H ) 
( VCN L ) 
( VCQ L L l 


TPANSFNRMEP < PL L l 


( B. BJMHZ ) 
( El. BJMHZ ) 


HEX NUT 


MULT I -CNMP 
D. O l UF 
X4 
MULT I --ct.mP 
Tfn M M rnG F'fff. ( 1 :;r M I>' . BALA1CE ) 
m I MM I t(i PQT. ( 2ND M I X BfiLANCE ) 
Tfn MM ING Pm . ( FM DE\) ) 


m r MM I NG 
PNT. ( '.;OUf< I NUS ) 
Tf< I MM HlG PNT. < TX AMP ) 
m I MM I NG PNT. < FM D E'J ) 
JUMPER PEST 
0 NHM 


JUMPEP PEST 
0 !SIHM 


JUMPEf< f<E'.)T 
JLJMPEF: m=sr 
JUMPEP Vi:Sr 


m=:L. M 


D IN DE 
D JQDE 
D I !SIDE 
D JQDE 
D WDE 


D JQDE 
D I NDF 
D WDE 
D I NDE 
D J!SI D E 


D JQDF 
D I NDE 
D I ND E 
D I ODE 
D I ODE 


D J!SI DE 
D I NDE 
D I !SIDE 
D IN DE 
D JQDE 


D HmE 
D I NDE 
D J QDE 
D I NDE 
D I NDE 


0 NHM 
0 OHM 
rm HM 


( G2F , l ?V ) 


Desti- 
Re ­ 
nation marks 
f± 
lfiJ · 


TS-4408 


47 


TS-440S 


48 


* New Parts 
PARTS LIST 


Parts wlthOut Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# ll!Ht 
flt 
S 
fi 


[)30 ·-33 
03 4 


-:J-J 
--· ,_.) f 
'*' 


D3B 
* 


OJCJ 
[)4() 


04 1 
* 


[)42 
, 4] 
oi: 


0 4 4 
D45 
:t: 


D46 


D4 i' 
;j: 


D4B 
D49 
t: 


[)j() 
0'.:) l 
'*' 


[)"''") 
... J£_ 
, i3 


O'.:A 
[)56 .. 5n 
0'.'j9 
* 


[)67 


Parts No. 


l S l :iB? 
MAB5B 
MAB'.':iB 
l SS l 33 
8A2EE 


11AB5B 
MAB SB 
I TT3 l OT E 
MA85B 
I TT3 l DT E 


MAB::iB 
I TT:J l OTE 
MAB'."iB 
I TTJ l DTE 
MAB'.:iB 


1 N60 
MV U 
1 S'.-1 1 J3 
un. OB 
DAN4D 1 


D6B 
* 
US l 09(] 


[)69 
!)6() 
(J l 
CQ 


03 
(6 
I]{, 
OB 
0 10 


m 
O U 
O l i 
0 1 6 
01 7 


0 1 
o;'6 
on 
02B 
CQ9 


(_(Q 
0]4 
03'.:) 
036 
CU? 


o::m 
039 


66 


, 4 


.. , 
, f 
, 9 
' ll 


, 1 4 


.. 2() 


···1c:.· 


·--r.:_,_J 


.. 3 1 


, 33 


*' 
D;p .. J(J l N 
1 3'.} 1 33 
;)C24'.::i0J ( BL ) 
2SA:j6: I Y I 


;SK l ::;---:) 
3'.;J< i'4 ( J.. ) 
;'.SK l ;5--·::i 
SC.'.'66B I Y ) 
J)J< 1 2? I L I 


;;:sc;;:66El c Y ) 
3SJ< l ;:·? I L I 
:SC25i'DA 
;:sc-:-53B 
DTC 1 4Sf; 


2sc:66B c Y ) 
;;c l 9i9 c Y 1 
2:;c:o:53 
2)1< l 92A I C:-if< I 
2'.3C266El I Y ) 


2sc;6D3 c E l 
DTC 1 ;;:4E'.3 
2)C2Ml:3 C E I 
2sc:4s9 c BL 1 
23C26m l E ) 


D I NDE 
D I NDE 
D i f-JDE 
D l f-lDE 
D I f-JDE 


D I ODE 
D I f-JDE 


Descr ipt ion 


Vf-JL. TAGE VAL. I AVLE CAP. 
D I ODE 
VOLTAGE VAL. I AVLE CAP. 


[) [N [)[ 
VNL.TAGE VAl.. I AVLE CAP. 
D l JDE 
VOLTAGE VAL I AVL[ CAP. 
D I tlDE 


[) [ N[)[ 
t.,'Af< I ;n,m 
D I NDE 
ZENEF: 
DI NDE 
D I NDE 


D IN DE 
'.;Ef<liE nB'.O!'ilRBEf< 
D I NDE 
Tf<AN; I ;rnf< 
mAN'.3 I s nm 


FET 
FET 
FET 
mAl',6 I '.) T ISlf< 
FET 


TRAN'.} I '.3 T!SH< 
FET 
mAN'.; I '.} TN f\ 
mAt6 1 '.}TISlf< 
D I G I TAL. TRANS I STNR 


mAN'.; I '.}TISlf< 
·rr::At; I ;Tm< 
mAN'.3 I S Hm 
FET 
rnAN'.3 I '.3TNf\ 


Tf\AN) I srnF: 
D I G I TAi.. TRANS I STNR 
Tf\AN; I >nm 
Tf\f)N'.) I '.3rnf\ 
mAN'.) I '.3 H:m 


I C I W" AMP X ? l 
mAN'.) I '.3TNf< 


04() 
G!4() 


UPC4'.:)5BC 
:'.;C:60J I E ) 
M'i'4L.; 1 4'.:'iP 
'.)t{;'41..'.} 1 4'.':it 
M54'.:)6 1 P 


I C I DEC I MAL DECNDER/DR I VER BCD I 
I C I DLJAL MNNN MAL.T I ! 


04 l 


045 
046 


C l 


I C C 7CH LED DR I VER ! 


2SA562 C Y I 
fRANS I STNR 


DTC l 24ES 
D I G I TAL TRANS I STNR 


FINAL U N IT (X45- 1 470-00) 


CK45B 1 1-66 1 K 
i60PF 
·· 


Desti- 
Re ­ 
nation mar ks 
f± 
laJ - 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
P.ff • 
fl'!: 
11 
ii 


C? 
C:3 
C4 
c:J 
.. , 
··· r 


CB 
, 9 


Cl l 
c 1 ; 
, 1 3 


Cl 4 
c 1 :-; 
C l 7 


C l B 
C J <J 
C2D 
C2 l 
c- 


G' 3 
c-4 
C?5 
c-6 
... , .. , 
' r. f 


C'.B 
' -9 


C:il 
C32 
CJJ 


1 30 
;.M 


l :i2 
2N 


MC l 


1 36 
'.M 


:t: 


1 4 2 
2M 


1 4) 
;N 


L 1 
L2 
, J 


L 4 


1:.- 


, ._J 


L (, 
-, 
, f 
Ul 
-- 1 (] 


L 1 1 
L l 2 


L 1 3 
:*: 


Tl 
E 
1 3 
T4 
oi: 


l :;o 
l t·l 


1 5 1 
lt 


1 .)2 
rn 


A 
;;M , l N 


AA 
r n 


Parts No. 


mi 
,ft, 
• 
-It 


CK4:iF.- 1 H 1 03Z 
Cl<45F l H223Z 
CK45B 1 H 1 D'.K 
Cl<4:iF l H4 73Z 
CK4'.:iF 1 H2'.3Z 


CM9JD;f-16ll l J 
C0J 1 -- 1 OCJ4 --(]:-; 
CM73F2H l 2J 
CC4:'-j'.5L2H 1 '.:i 1 J 
CK4:iF l H4TE 


CE04W 1 C l (][JM 
c1<4::;F l f-lnz 
CED 4W 1 E41'0M 
CK45F l Hnz 


CK45B 1 H 1 D?K 


CK45F l H4737 
CED4W 1 C 1 Cl[]M 
CE04W l E 1 0 l M 
CK4 5F 1 H4 1'3Z 
CK4:iF l H 1 cnz 


Cl<4:iF l H4737 
CK4:iF 1 1-12;3z 
CE(]4W l E47Dr1 


E04 --() 1 52 --(]'.) 
um -- 067 1 - D::; 
E04 -Cl 1 ':iI--D:i 
E40-- ();73 ... 0:; 


FfYJ--[] 4 1 D --04 
FD l -- 09Ti' -- D'.'i 


F;:[] --OOl'tl - D':i 
F'.9 --(][] 1 4 --CIS 


GD?-- D'.'i4 <J .. ·04 


.E' 1 --4 1 '.0)3 -- l 4 


L n -- D l D2-- D'.:l 
L 072 - D 1 06 · 0:i 
L n -- 0 l 06-- D:; 
L.4 0 -- 1 '.::i 1 1 -- 1 3 
LJ3--C16::; l -- D'.:i 


L .. 33 -023;.'.'. - 0i 
U3-- 06 l 7-- CJ:; 
L:U -CJ U:i 1 --[] i 
L Tl --06 1 7- 0'.:i 
L4D-- l 0 l l --· l 3 


L :l9 --[)4-,4 --0'.:i 


L l 9 .. D340-- D:; 
L 1 9 --D33El--Oi 


L l 9 -- D34'-- 0'.:i 
L l 9 --0363 ·0:i 


tH 4-- [J J l '.)-- ()'.:') 
N l 4 --Cl'.SCJ<J-O'.:i 
t l )-- l ()40-- 4 6 


NE39 -- 3006 --46 
ND9 - Cl2'.::;6 - Cl'.:i 


Des e r ipt ion 


I! 
,ft, 
/ M. 


CEf<AM I C 
CERAM I C 
CEf<AM I C 
CEf<AM I C 
crnAM I C 


M I CA 
CEf<AM I C 
CH I P C 
crnAM I C 
C Ef<AM l C 


ELEC Tf<N 
crnAM I C 
ELECrf<t-1 
CERAM I C 


CEf<AM I C 


CERAM I C 
ELEC Tf<N 
ELECTRN 
CERAM I C 
CEf<AM I C 


CEFAM I C 
CEf<AM I C 
ELEC Tf<fJ 


0. CJ l OUF 
D. CJ22UF 
l CJOOPF 
0. D47LJF 
0. 022UF 


6BDPF 
CJ. D06BLJF 
l 2DDPF 
1 5DPF 
D. [)4 7LJF 


l OUF 
0. OUF 
47UF 
0. ()2LJF 


l DOOPF 


D. 047LJF 
l OUF 
l DOLJF 
D. 04 7UF.- 
D . () 1 OUF 


Cl. 047UF 
D. 02UF 
47UF 


z 
7 
K 
z 
z 


J 
J 
.J 
J 
z 


1 6WV 
z 
:-;wv 
z 


K 


z 
1 6vJV 
2'.'iWV 
z 
z 


z 
z 
25WV 


RF 
CQAX I AL CABLE RECEPTACLE 
RECTANGULAR RECEPTACLE l 6P J 
RF CQAX I AL CABLE RECEPTACLE 
P I N CNt·lt·lECTW 


Fi'il 
HEAT > rnK 
I NSL AT I NG BQARD 
I N)ULATQ f< 


FLAT )f"f< l NG 


FAN MQLJNT I NG HARDWARE 


TRN I DAL CNRE 
C FNR L6 , 7 , l l l 
TRN I DAL CNRE 
I FNR T l l 


TRN I DAL CNRE 
I FNR L l J J 
SMALL F I XED I NDUCTNR 
CHlKE CN l L 


CHNKE CN I L 
l l UH J 


CHfKE CN I L 
CHNKE CN I I.. 
CHNKE-: Cf::! I L 
SMALL F I XE D I NDUCTOR 


CN I L 
BALUN TRANSFNRMER 
I NPUT TRANSFNRMER 
DR I VE TRANSFNRMER 
F I NAL TRANSFNRMER 


t-1UT 
tUT 
FLAf 
lA:>f-IEF 
B I ND I NG HEAD TAPT I TE SCREW 
SCREW 
I GN D I 


Desti- 
Re­ 
na tion mar ks 
fr 
ra:i 1t::ff 


TS-440S 


49 


TS-440S 


50 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Des er ipt ion 
Parts 
# P.ft • -it 
flt 
• 
ti 


cc 
vv 
WW 
y 
z 


R3 
W7 
' 1D 
R l l 
-- 1 4 


f< 1 5 
' 1 6 
R l --, 
' 
' lf3 


f\33 
Vf\ l 
, 2 


WB 


1 :;) 


D l 
02 
, 3 


D4 
D4 
m 


o;.- 
, 3 


Q4 


t: ' 
, ,_; 
06 
.. , 
' r 


QB 
0'7 


TH l 
TH l 


C l 
c 
CJ 
C 4 
cs 


C6 
C7 
CB 
C9 
C l [J 


C l l 
c 1 ;; 
C 1 3 
C l 4 
C l ':i 


C l 6 
C l i' 
C l E3 
C 1 9 
(2() 


C 2 1 
c;'.;. 
, 2 3 


C2 4 
C2j 
C?6 


c"' 


2M 
;!Q 
l M 
l N , ;!ti 
2f.,J 


N09 --D6'.'-jEJ--04 


lD9 ·-(JTf': -- D4 


N0'7 --D682 - 04 


N:3D-- 3DDB-- 46 


N3D --4mJ::i --46 


f\CD5GF;::H3f\9J 
f\CO'.'-jGF2H 1 B 1 .J 
f\:; l 4AB3A::if\6J 
f<CD:iGF2H 1 ::i rJ.J 
f\:; l 4AB3A5R6J 


f\CD'5GF2H l ODJ 
f\ l ;!-· l 4D6-- D'.:i 
f\9":- 0 1 SD --D'::i 


'.31 : m::w 
:;cm=_ w 
< PULLEY ) 


SCR EW 
PAN HEAD MACH I NE SCREW 
PAN HE AD MACH I NE SCR EW 


RC 
3. 9 


RC 
1 8D 


F L -PRQQF RS 
5. 6 
f\C 
1 '.:-j 


FL -PRf.,Jf.,JF RS 
5. 6 


J 
l /?W 
J 
l/ 2W 
J 
l W 


.J 
i nw 
J 
l W 


m: 
l (] 
J 
1 /2W 
TF: I MM I NC:i 
POT. ( BACE CLJf\f\UH l 


JUMPER REST 
(] OHM 


2N 
T42-D3D2-05 


MV --'.'-jT 


:*: 
SV03Y:; 
1 '.3'.3 1 33 
1 ) 1 555 
2::iC 2D7:J 


:3C2J09 


: 
::;c;f.379 
2'.3D 1 4D6 ( Y ) 
::;c 1 s 1 ::; ( Y ) 
ANtS:i l 


VAf\ I '.3 Ttm 
VAR I :;rnf\ 
D W DE 
D I NDE 
TF: AN) I :;TQF: 


rnAN'.3 I '.3Tf.,JR 
·rnANS I :;TNF 
TF:i"iNS I '.) Tf.,J f\ 
n;:Ati:; I :;nm 
I C ( f.,JP 
AMP x;, ) 


SDT l DDO 
THERM I STQR 


* 
5T 4 1 L 
THERM I STOR 


PLL U N IT (X50-2050-00) 


C092M l l·Q-:::.K 
M YL.Af\ 
D . o;;2UF 


C 9 1 - Cl 1 1 7--()i 
crnAM I C 
D . D l UF 


C 9 1 -- D l 1 9 -- D:i 
CERAM I C 
D. 047UF 


conM 1 1-Q23K 
MYL.Af\ 
[) . o;ur: 


0 :4 '.';B l 1-1 l ElK 
CEf\Ai"I I C 
l ElDDPF 


C9 1 - () 1 1 9 -CJ::i 
crnAM I C 
() . 047UF 


CED4l l A47DM 
ELECTFQ 
471.JF 


1 :C 45f\H 1 H 1 flfJ.J 
1: Ef\AM I C 
1 Elf"F 


CC4:iCH l H l ODD 
CEf<AM I C: 
l DPF 


UA":iCH l 1-Q;'[].J 
CEf<AM I C 
-'2F'F_- 


CC4'.'iCH l 1-l::UD.J 
CERAt1 I C 
S3PF 


C9 1 --() 1 1 7 --Cl'::i 
C F:f\AM I C 
n. O l UF 


CE(]4W l 11 47ClM 
E-:LE1: Tf\Q 
47UF: 


CC4'.:iCH l HDiDC 
CF.P AM I C 


c· 
D F'F 
...... 
C C) 1 --()7(:,9 --(]::i 
CEf\A M I C 
D. Cl l UF 


CC4'.:i'.:3L l HD:iDC 
CEf<1M I C 


C" 
DF'F 
.J. 


CC4'5'.3L l H 1 DOD 
CEf<11M I C 
l DPF 


C 9 l ·- O l 1 7-- ()'.:j 
CER AM I C 
Cl. 0 l LJF 


C9 1 --0 1 1 9 --(]'.;-j 
CEf\AM I C 
(] . 047LIF 


C'J l --ffi'69 ·- D:=i 
CTf\ AM I C 
D. () 1 UF 


CECJ4vJ 1 122DM 
ELD: Tf\(\l 
;::;?UF 


C 9 l -- l 0Df3-- 0:i 
CEf<AM I C: 
0. CE' 2UF 


C 9 1 --076 9 --0'5 
CEf\AM I C 
[) . O l UF 
C9 1 -- 1 OOtl --O:i 
crnAM I C 
0 . rP;;'LJF 


CK4'.'jB l HJ9 l K 
CEFAM I C 
:390F'F 


C•-4'.'-jB 1 Ht32 1 K 
CEf\AM I C 
B20PF 


K 
K 
v 
-· 
K 


K 
l DlV 
J 
I) 
.J 


J 
v 
l mJV 
c 
M 


c 
D 
f: 
·· 


M 


1. 6WV 
r 
1'1 
K 
K 


-· 


Desti · 
Re ­ 
nation 
marks 
{± 
r1;J - 


* New Parts 
PARTS LIST 


Parts without Parts No. a r e n o t supplied. 


Les articles non mentlonnes dans le Parts No. ne sent pas fournls. 


Telle ohne Parts No. warden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Parts 
# lffl • 
flt 
• 
ii 
Bil 
&!. • 
-It 


C2B 
Ck45B 1 H39 l k 
CEf\AM I C 


c;29 
C 9 l ·· 076°J-- 05 
CERAM I C 


C30 
C91 -() 1 1 9 --0:i 
crnAM I C 


CJ l 
' 3;2 
C9 l -.. O l l 7 -- 05 
CERAM I C 


C3] 
CC45SL. 1 H390.J 
CEf\AM I C 


C34 
CC4i)L l Hf320J 
CERAM I C 


[]5 
CC4:i3L 1 H39DJ 
Cf:J<AM I C 


CJ6 
C'J l -- [] l l 7 -- 05 
CEf<AM I C 


C37 
C 9 1 -- 1 OOEJ --05 
CEf\AM I C 


c:m 
, 39 
C9 l -- D l l 7--{J:'i 
CERAM I C 


C4D 
' 4 1 
C09:M 1 H2nK 
MYLAf\ 


C42 
C9 l -.. CJl l 9-- LJ:'j 
CERAM I C 
C43 
Ck4513 1 H 1 BK 
CEf\AM I C 


C44 
C9 l -- () l l 9 -- 0:i 
CEf<AM I C 


C45 
CHJ4W 1 A470M 
ELECTf<ISI 


C46 
CC45U.J l H22fJ.J 
Cf:f\1'.i!"! J c 
C4 7 
CC4'.:iCH l H l DOD 
CEF!AM I C 
C4E3 
CC45CH 1 H 1 20.J 
CEf<AM I C 


C4 9 
CC4:iCH l f-1;2;20J 
CERAM I C 


CSD 
CC45'.3L l HD;oc 
CEf<AM I C 


(:'.} l 
C9 l -- O l l 7 -- o:; 
CER AM I C 


C5 
CE04W 1 A4 70M 
FL EC Tf\fil 


c:;3 
C9 l -- 0769-- D:i 
CU\AM I C 


CA 
CC45SL 1 1-ffJ::JOC 
crnAl'1 I C 


Cj5 
CC4S:iL l H l fJOD 
CEf<AM I C 


C56 
C 9 1 -0 l 1 7 --0:i 
CEf\AM I C 
C j7 
C'J l - 0 1 1 7 --CJ::i 
CEF:AM I C 


C '.: 1 f.3 
C9 l -- D l l 9-- 0:i 
CERAM I C 


Ci9 
c 9 1 -- 1 mm -o:i 
crnAM I C 


C60 
C'J l -- [) l l 7-- 0:i 
CEf<AM I C 


C6 1 
cc4::-;;1.. 1 1 m:m 
CEf\AM I C 


C62 
CC4:i)L l H l El l J 
CEf\AM I C 


C63 
CC4:::i'.3L 1 1-lB'.DJ 
CERAM I C 


C64 
C9 l -- D l l 7-- 0i 
CEf\AM I C 
C6i ·--67 
C9 1 -- 1 OOEJ --(J:i 
CEf<AM I C 


cw 
C9 l -- O l l 7-- o::; 
CEf<AM I C 


C69 
C9 1 -- 1 008 --(J'.:-j 
CEf<AM I C 
C70 
, 7 1 
C9 1 --0769 --D'.'-j 
CEf<AM I C 


C72 --·7 5 
C9 l -- O l l 7 -- D'.:i 
CERAM I C 


Ci'6 
C9 l --O i' 6'-J--Cl'.::i 
CEf\AM I C 


C77 
, 7[3 
C 'J l -- Dl l 7-- ()j 
CEf<AM I C 


C i'9 , fl() 
C 9 1 --0 N/J--Cl'.::i 
CEf<AM I C 


CEl l 
C9 l -- Cl l l 9-- 0) 
CERAM I C 


CB'. 
C9 1 --01 l t-fJ'.::i 
crnA1'1 I C 


CB:'! 
U:!92M l f-J;.23: 
MYLAF: 


C El4 
conM l HT:lJK 
MYL.AP 


CB'.'i 
CK4:iB l H l E32K 
CEF:AM I C 


CE36 
C9 l --0 1 1 9 -0'.:"j 
CEf\AM I C 


C B7 
CED4l l A47DM 
ELECTf<t 
nm 
CC4iU.J 1 HT3fJ.J 
1: rn1'.\M I C 


CWJ 
CC4iCH l H 1 DOD 
CEf<AM I C 


C90 
, 9 1 
CC4jCH 1 1-Q;;:OJ 
CEf<AM I C 


c<J;:'. 
CC45CH 1 HfJf<SC 
CH:AM I C 


C93 
C9 1 --() 1 1 7 .. -05 
CEf\AM I C 


C94 
CE04W l A470M 
ELFCTf<Q 


Desc r ip t ion 


e6 
&!. 
/ m. 


390PF 
0. 0 1 UF 
0. fJ47LIF 
0. 0 1 UF 
3 °JPF 


BF'F 
39PF 
0. D 1 UF 
0. 022UF 
0. [) 1 LJF 


0. 0'.2UF 
0. 04 7LJF 
1 BDOPF: 
D. 047UF 
47Uf-_- 


2PF 
l () F'F 
1 2PF 
;gpF 


·-- 
,.J . OPF 


0. 0 l LJF 
4r'UF 
0. 01 UF 


c· 
,J . OPF 
l OPF 


() . O l lJF 
fJ. O l UF 
0. D47UF 
fJ. 02LJF 
0. 01 UF 


fJ?PF 
l ElOPF 
f3'.PF 
(). D l UF 
fJ. fJ?2UF 


0. D l lJF 
(). D2UF 
() . D l UF 
0. 0 l UF 


D. D 1 UF 


0. D l UF 
0. O l UF 
0. 047UF 


[]. 0 1 IJF 
D. 02UF 


(). 03JUF 
l flDDPF 
0. 04 i'UF 
47UF 
TlPF 


l OPF 
??PF 
0. :iPF 
0. O l UF 
47UF 



·· 


M 
k 


·· 


.J 


J 
.J 
·· 
·· 
·· 


·· 
I< 
k' 
k 
l OWV 


J 
D 
.J 
J 


·· 
l OWV 
M 


I 


D 


·· 


·· 


·· 


·· 
k 


J 
J 
J 
·· 


·· 


I< 


·· 
M 
·· 


M 


I< . 
M 
K 
·· 


·· 


r 
k 
·· 
l[ JW,) 
J 


D 
J 
c 
·· 


l OW..> 


Desti- 
Re ­ 
nation marks 
f± 
rt;i 1t;lf 


TS-4408 


5 1 


TS-440S 


52 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref . No. 
Address New 
Parts 
# lftHlt -it 
1tt. 
Im 
Ii 


C95 
C 9 6 , 97 
C9B 
C99 
c 1 00 


C l O l , l 0;2 
C 10 4 
C l0 6 
C l OB 
C l ()9 


C l 1 0 
C 1 1 1 
C l l 2 
C l 1 3 
C l 1 4 


c 1 1 :1 
C l 1 6 
C l 1 7·-- E '. 1 
C l ;22 
C 1 23·-- 1 2B 


C l 29 
C 1 30 
C l 3 1 
C l3 2 
C 1 33 , 1 34 


C l 3'.'i 
C 1 36 , 1 37 
C l ]8-- l 4 l 
C 1 42 
C l 4:=! 


C 1 44 
C l 46-- l 4B 
C 1 49 
C l '.'iO 
C l '.:'1 1 


C l '.'i2 
C 1 ':i3 
C l '.-"i4 , l '.:i5 
c 1 :i6 
C lSi' 


C 1 5B 
C l '.-"i9 , 1 60 
c 1 6 1 ·-- 1 63 
C l. 65 
C 1 66 


C 1 67 
C l 68 
C 1 69 
C UD 
C 1 7 1 


C l 7;2 
C l i'3 
C l 7'.'j 
C l 76 
C l 77 


Parts No. 


C 9 1 - 0 1 1 f'-(]5 
CC45iL l H l ODD 
C9 1 --0 1 1 7·-0:i 
C9 l -- 0769-- (]'.5 
C 0) 1 ·--0 1 1 9 --DS 


C9 l --·O l l 7-- 05 
Cl:4'.:'1'.3L. 1 H680J 
C0) l ---0-?69-- D'.:i 
CC45CH 1 H 1 00D 
C9 l --ffi'69--·05 


CC4:iLJ J 1 H 1 8()J 
CC45CH l H56[] J 
CC4'.'iCH l HDW:iC 
CED 4 W 1 G;:OM 
CC45SL l HD50C 


CC4:i'.3L 1 H l (](JD 
C9 l --ffi'UJ -- 05 
C9 l --O 1 1 7 --05 
CC4:iS L l H l O l J 


C9 1 -- 0 1 1 l' --(.l:J 


CC45SL l H l OOD 
C9 1 --0 1 1 7 --05 
C9 1 -- 1 OOEJ --05 
Cl<45B l H l 0;21< 
C9 1 --() 1 1 °J--D:i 


Cl<4'.JB l H l 02K 
C9 1 --0i'69 - C.l'.:-1 


C9 l -- D l l 7 -- 0'.:i 
C 9 1 -[Ji'69·--0:i 


C9 l -- D l l 7-- 0:i 


CK4:iB 1 H 1 Cl?K 
CC4'.'iSL l H 1 Dl J 
C 9 1 --OH:/ J--Cl'::i 
CC4:if<H l HD70D 
CC45fH 1 H 1 DOD 


CC45f<H l HD'.:iOC 
CC 45fH l H 1 [)(JD 
u::4'.'if H l HDBDD 
1: c4:-JSl .. 1 H680.J 
[<) l --ff?69 -- ()) 


C9 1 --fl l 1 9 - 05 


C0J l -- O l 1 7 -- 0'.:i 
C9 1 --D 1 1 9 - 0:1 
c; l '.:iE l Vfn3M 


C9 1 -· 0 l 1 9 --·D'.-:i 


CE04W l A 1 0 l M 
Cl<4'.m l H l D21< 
C9 1 ·--0 1 1 9 --D:i 


CC4'.'jCf-l l HClf\'.'X 
C9 1 --0 1 1 7 - [fi 


C0J l --ffi'69-- D:i 
C9 1 -0 1 1 9 --05 
C9 l -- D l l 9-- D:i 
C9 1 --0 1 1 7 · fJ:i 
C092t'l l H3331< 


CEf<AM I C 
CEf<AM I C 
CEF<AM I C 
CEf<AM I C 
CEf<AM I C 


CEF:AM I C 
crnAM I C 
CERAM I C 
CEf<AM I C 
crnAM I C 


crnAM I C 
CERAM I C 
CEF:AM I C 
EL.ECTF<N 


CEPAM I C 


CEfAM I C 
CERAM l C 
CEf<AM I C 
crnAM I C 
CEf<AM I C 


CEYAM I C 
crnAM I C 
CEf<Al"I I C 
CEF:AM I C 
CEf<AM I C 


CERAM I C 
CEf<AM I C 
CEf<AM I C 
CEfAM I C 
CTf<AM I C 


CEf<Al"I I C 
CERAM I C 
crnAM I C 
CEF<AM I C 
CEfAM J C 


CEf\'.AM I C 
CEfAi"I I t.: 
CEfAM I C 
crnAM J C 
CEf::AM I C 


CERAM I C 
CEF:AM I C 
Cf:]\'.AM I C 
TANTAL. 
CERAM I C 


E-:LECTf\'.N 
CERAM I C 
CEf<AM J C 
CEf\'.AM I C 
CEf\'.r:)M I C 


crnAM I C 
CEtAM I C 
CERAM I C 
CEf<AM I C 
MYLAF: 


Desc r ip t ion 


ii! 
A 
/ m 


0. 0 1 UF 
l ()PF 
0. 0 1 LJF 
0. 0 1 UF 


CJ. 047UF 


0. 0 l UF 
68PF 
0. D l lJF 
1 OPF-- 


D. 0 l UF 


1 [:lfOF 
'.:'16PF 
0. :;PF 
'.'.UF 
'.:i. DPF 


1 OFT 
D. 0 l LJF 
0. 0 1 UF 
l ODPF 
0. 0 l lJF 


l OPF 
Cl. 0 l lJF 
0. 0'.2UF 
l CJODF'F 
(J. 04 i'UF 


l DDDPF 
0. D 1 UF 
0. D l lJF 
D. 0 1 UF 
D. () 1 UF 


1 OOOPF 
l DDPF 
0. O l lJF 
7. 0PF 
l OPF 


:;. OPF 
l LlPF 
B. DPF 
68PF 
D. () l UF 


0. D47UF 
D. D1 UF 
0 . 04 i'UF 


D. 33UF 
D. D47UF 


1 DDLJF 
l llODPF 
D. 04 i'UF 
D. '.'iPF 
0. O l UF 


0. D l UF 
(J. 04 i'UF 
D. D47UF 
(J . 01 UF 
D. D33UF 


*3 


1<·· 
D 
v 
M 
I< 


I< 
.J 
M 
D 
M 


J 
J 
c: 
1 6JV 
c 


D 
M 
I<"" 


J 
v 


]) 
v 
I<"" 
v 
K 


I< 
i'1 
j( 
M 
I< 


1<·· 


J 
M 
D 
D 


c 
]) 
D 
J 
11 


1<·· 


I< 
I< 
3'.:iWI,.' 
I< 


l mJV 
I< 
I< 
c 
I< 


M 
I< 
I<"" 
I< 
1<: 


Desti - 
Re­ 
nation 
marks 
f± 
iRJ - 


"" New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Tel l e ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# ll!HI 
S 
Ii 


C 1 78 
C l. 7 9 
C 1 80 
C l B l 
C l EE: 


C lE33 
C 1 El4 
C l El'.'i 
C 1 B6 
C l B 7 


C 1 ElB 
Cl E3 9 
C 1 90 
C l 9 l 
C l 9;: 


C l 93 
C 1 94 
C l 9j 
C 1 96 
C l 91' 


C l. 98 
C 1 99 
C'2DO , ;:o l 
c20;: , 2m 
C2D4 


cos 
C2D6 
TC l 


Ll 
L 3 
L 4 
L7 
L9 


--·6 


' El 


u o . 1 1 
Ll 2 ' l J 
L 1 4 
u :i , 1 6 
L l 7 


L Hl , 1 9 
L20 , 2 1 
L - 
l2 J 
, 24 
L:; 
, -6 


t;.:'. 7 
L;.:B 
l-29 
L 3 0 -<E: 
L:n 
, 34 


:*: 


:t.: 


:Jo: 
:*: 


'*: 


:t: 


'*' 


:f 


:t: 


:t: 


:t: 


:l 


:t: 


:l 


:;: 


Parts No. 


c; 1 SE 1 vcm 1 M 
CK45B l. H 1 EQK 
CE04W 1 H 1 00M 
C9 l -- D l l 7---Clj 
CS l 5E 1 Vf<47M 


CC4'.'if::H l H07DD 
C 9 1 --Cl 1 1 '7 --Cl'..'-j 
CED4W l A470M 
C9 1 --D 1 1 7 --D'..'-i 
CC45F:H l HfJ6DD 


CC4'.:iCH 1 H 1 ODD 
CC4£H l H20J 
CC45CH 1 1-12;.(]J 
C ED4 W l A470M 
C 9 1 -D 1 1 7 --05 


CC4:iCH l HO l DC 


C9 1 --D769 --D5 
CC45)L l HOiDC 
CC4'.'i'.:lL l H l 0 l J 
C'J 1 --[) 1 1 7--0i 


CK45B l H l. B2K 
c1:41:.;cH 1 H090D 
CC4:iiL l H56DJ 
C9 1 --D 1 1 7 - 01:.j 
CC4j)L l H22 l J 


CC45CH 1 H 1 00D 


C9 l -- O l l 'J-- D'.:i 
C05 -0()3i -CJl:.j 


E40 -- 0'2 73 -- 0:i 
[4()-- ()274-- ()5 


E40 --0473 --D::i 


E40-- 0'.:i73-- D5 


E40 --0973 --0'::i 


L4D-- 1 D l l -- 1 :3 


L 4 0 ·-'.;.: 1 1 -- 1 4 
L4D-- l () l l -- l 4 
1__ 4 () --33 1 1 -- 1 4 
L40-- l D l l -- l 4 


L4Cl--330 1 -- 1 4 
L4Cl -- l D l l -- L3 


L4D-- ;:2 l l -- l 4 


L.40 -- 10 1 1 -- 1 4 
L4D-- l CJ l l -- l J 


L4Cl -- 6BD 1 -- 1 4 
[_ti.()-- 1 [) 1 1 - l 3 
1__4() --;.:2 1 1 -- 1 4 
L40-- l D l l -- 1 4 


L. 40 --2?0 1 -- 1 4 


L40-- 1 D l l -- l 4 
L.4 0 -- 1 0 1 1 -- l 3 
L4D-- l DD l -- l 4 
L. 4 0 -- 47() 1 -- 1 4 


L 4 () -- 1 CJ 1 1 -- 1 4 


L 4 0 -- Hll l -- 13 


Desc r ip t ion 


TANTAL 
CJ. l UF 
3::iWV 


CERAM I C 
l BOOPF 
K 


ELEC rn!SI 
l DUF 
5DWV 


CEf<At1 I C 
Cl. 01 LJF 
r 


TANTAL 
0. 47LJF 
:-i:;wv 


CEF:AM I C 
--, 
' · OF'F 
D 


CEf<fM I C 
() . fJ47UF 
K 


EL EC Tf<N 
47UF 
l OWV 


crnAM I C 
0. O l UF 
K 


CEf<AM I C 
6. OPF 
D 


crnAM I C 
l DPF 
D 


CEr\AM I C 
2"PF 
J 


crnAM I C 
PF 
J 


ELECTF:N 
47UF 
l DWl. 


CEf\AM I C 
CJ . O l UF 
v 


CU<AMI C 
l. DPF 
c 


CEf<AM I C 
D. O l UF 
M 


CFf<AM I C 


c.:· 
,_.J .. DPF 
c 


CERAM I C 
l D DPF 
J 


crnAM I C 
0. D l UF 
-· 


CERAM I C 
l BOOF'F 
K 


CEf<AM I C 
'). DPF 
D 


CEf<At1 I C 
'.'it.PF 
J 


CEf\AM I C 
0. O l UF 
- 


CEF:AM I C 
220F'F 
J 


CEF\AM I C 
1 OPF' 
D 


CEf\AM I C 
0. D4 7LJF 
-· 


rn I MM I NCi CAP 
( 5fJPF l 


P i t·1 C!SINNECTl:!lF: 
( M IN I , ;:p ) 


P I N CNNNECTQR 
( M I N I , 2P l 


f" I N CNNt4ECTfilf< 
< M n l I , 4p ) 


P I 1'l CNNNEC rnF: 
( MI N I , '.:iP l 


P I N CQNNECTfill< 
( M HH , 9p ) 


it1ALL F I XED 
I tDUCTNf< 


SMALL F I XED I NDUCTt<,m 
)MALL F I XED I tDUCH:m 
'.)MALL F I XED I NDUCTfilf< 
;MALL F I XED 
I t·lDUCHm 


'.>MALL F I XED I t4DLJCTW< 
:;MALL F I XED I 1'lDLJCrnf< 
)11ALL F I XED I NDLJCTQ R 
'.)MALL F I XE D I NDLJCrnF< 
)MALL F I XED I 1'lDUCfNF: 


'>MALL F-" I XED I NDUCT!::Jf\ 
:;MALL F I XED I NDUC HF< 


'.:-;MALL F I XED I NDUCTfilf< 
:;MALL F I XED 
I NDLJCTtF: 


'.1MAU. F I XED I 1'IDU1: nm 


:;MALL FI >:ED l NDUCTNf< 
'.3MAL L F I XE D I t4DUCTW< 
iMALL F I XED I t·lDUC rnf< 
:;MALL F I XE D I 1'lDLJC Tl:!lf< 
'.)MALL F I XED I 1'lDUCTNf< 


)i 1ALL F I XED I NDUCTfiJF: 


Desti- 
Re­ 
nation marks 
f± 
rt;] 11"t 


JS-440S 


53 


TS-440S 


54 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# !!!HI .§} 
'fi'L 
Ill 
Ii 


L37 
, 3B 
L39 
:t: 


L.40 
:*: 


L 4 l 
:f 


L.4'. 
:•7 


L4 3 
L 4 4 
:f 


L46 
:t: 


L 4 i' 
:r 


Tl 
' c_. 


:t: 


TJ 
:t: 


T 4 
:t: 


f:'-j 
ot: 


1 6 
:t: 


T? 
:f 


rn 
:f 


T9 
T lO 
:t: 


T l 1 
:*: 
T l 2 
:t: 


T 1 3 
'*' 


Tl 4 
:t: 


T l '.:-j 
:*: 


T l 6 
Tl ? 
' l fl 


T l 9 
r:o 
T4'.:-j 
X l 
:*: 


IB l 
:t: 


Vf l 
.. 


' c 
.. 


W8 
W lB 
W'.O 


w;' l 
W3'.:-j 
W4 '.:i 
, 46 
W49 --:=-; 1 


D l 
•") 


, c._ 
D3 
D4 
1:::- 
, .,.J 


D6 
!)'(' 
, El 


D9 
1) 10 
[l l l 
D l ? 
D l 3 


D 1 4 
:f 


I C l 
! C l 
I C'. 
J C ] 


I C4 


Parts No. 


L40 ··2 2 1 1 ·· 1 4 


L40- l D l l ·· 1 3 
L40 --:::-:20 1 "" 1 3 


[_(HJ-- l ()[J l "" l 4 
L.40 -- 1 0 1 1 -- Ll 


L4(]--;22 1 l ·· 1 4 
L. 40 -- 1 00 1 -· 1 4 
L40- l 0 1 l ·· 1 3 
L 4D ·· l 0 1 1 ··· 1 4 
LJ;2 -- 0666·· l :i 


L34 --'.26'} · 0'.'-i 
L:34-- 2;.!70·- 0:'i 
L. 34 --269 · {]'.'-j 


LJ4 -·227 l -- (]:'i 
L34·--2-7-·-- 1 :j 


L. 34-- ;2;.!n -- o::; 
L 3 2 -0639 ·{]'.':) 


L. 34-- ;2;'73 -- 0:i 
L34 ··22 i'4 --0::i 


L 3 4 -- ;''.7 3·· 0'.'j 


L34---;?7i·--()j 
l. 34·· 2276-- 0::; 
1.34 --;.-:"75 --CJ:':i 


L :3 4 ·· DB'.'i l -- o:i 
L 3 4 --0Efi6 --0:=-i 


U4 -- 0f3'.'i l -- D':'i 
L32-· D6Ti'·· l '.'j 
L34 ·- 1 1 24 --()'.':) 


L 7 7 ·· l 299-- D:'i 


W)() · ·05'}6·--05 


f\ 1 2 ·- 44 l 3 ·· 0'.:i 
WJ2 --0 1 50 --Oi 


f\9;.!-- (] l '.}(]-- ()'.:) 
f\<J">-D l '.":i[l--0:0i 


rn;.! -- l 06 l -- o:; 
WJ2 - 0 l :':iO --fJ'.'::i 


R n -- o l ::;o-- o::; 
f\92·- o l :io--lJ'::O 


1 '.)'.) 1 3 3 
l ;t)i3A 
1 '.}':) 1 33 
I T T 3 1 DT E 
l '.3'.) 1 33 


I T T 3 l DTE 
1 '.)':) 1 3 3 
m! l 3 
l '.3'.) l J J 
M\>2Ll3 


J )IJ l '.'i:3 
Mt6 1 47 
MN6 l 47C 
M':i44:i'1L 


;17 4L)'J0t·l 


Mt6 1 4 7 


Desc r ip t ion 


SMALL F I XED I NDUCTQR 


SMALL F I XE D I NDUCTNR 
SMALL F I XED I NDUCTNR 


SMALL F I XED I NDUCTQR 
SMALL F I XE D I NDUCTNR 


;MALL F I XED 
'..>MAU. F I XED 
;MALL F I XED 
'.)MAU_ F I XED 
0)C I L LAT n1G 


CQ I L 
CN I L 
CQ I L 
CN I L 
CQ I L 


CN I L 
0:3C I LL.AT I NG 
Ctl I L 
C t H L 


Ct-J I L 


CO I L 
CN I L.. 
Cfj I L 
C N I L 
CN I L 


I NDUCTm\ 
I NDUCTISIF< 
I NDUCTOf\ 
I NDUCTISIF< 
CN I L. ( VCN , 0J:ir1HZ l 


( 6 . 6MHZ , BPF l 
( 6. 6MHZ , BPF l 
( 6. 6MHZ , BPF ) 
( 6?11HZ , BPF l 
( 6;'.'MHZ , BPF l 


( 6;!11HZ , BPF l 


CQ I L ( VCN , 55MHZ l 
( 3DMHZ , BF'F ) 
( 3Cll1HZ , BPF ) 
( :mMHZ , BPF l 


( J9MHZ , BPF ) 
( 3'J l1HZ , BFT ) 
( J9MHZ , BPF l 
( 4 Dl1HZ , LPF ) 
( 4ClMHZ , l.F'F ) 


CQ I L 
( 4LlMHZ , L PF l 


QSC I L L A T I NG CQ I L ( VC Q , 36MHZ l 
1 : N IL. 


CRYST AL REStlNATNR 


MULT I 0:QMP 
( l ClCJPF XB ) 
TF: I l1M I NG f"NT. ( l.JC[E'. , F T C . 
) 
.JUMPrn m:sr 
[] fJHM 
JUMPER REST 
[] tlHM 


JUMPER R E S T 
Cl QHM 


JUl1PFR F:ES T 
.JUl'1P E f\ F<E':'; T 
JUl1Pf'R F:E5f 
JlJt'IPFF: i::f'. '.:)"f 


D IQ D E 
D IN DE 


D IQ DE 


l)(JF' I 
Cnf" 
D I WJE 


1X1F: I 
C(1f" 


D I N DE 
\.'Af\ I ':)Tfff: 


D IQ D[ 
l)AF: I ':! Hm 


D I OD E 
T C 


DOHM 
() QHM 
D OHM 
Cl NHM 


I C ! FRFQ SYNTHESYZFR P L L l 


I c ( Pf\E-: 
::;crn_ E R ) 


I C 


I C 


Desti- 
Re ­ 
nation 
marks 
f± 
iaJ - 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref . 
No. 
Address New 
Parts No. 
Parts 


# l!ff il= 
{i'r 
• 
ii 


I C 4 
I C'.'-j 
I C 6 
I C? 
, El 
J C 9 


I C 1 0 


I C l l , 1 2 
I C 1 3 
1 C l 4 
I C 1 5 


1 C l 6 
I C l i' 
! C lB 
0 1 
03 


06 
OB 
09 
0 1 () 
0 1 2 


0 1 6 
0 1 El 
O? J 
o;. 
o·s 


026 
03 1 
0 3 6 
0 3 7 


.. , 
, ' 


l l 


-- 1 


r::- 
._J 


, 1 ·-, 
. ' 


-- '.() 


-- '.4 


-· :m 
--35 


MN6 1 47C 
*' 
M54460L 
'.'iN74LS9Dti 
'.>N 1 69 1 3P 
f1t·16 l 4 7 


:; 
M':i4460L 


:; N l 6 <J l: 'ff' 
'.:;N74'..; 1 1 2ti 
'.')ti l 69 1 3P 
SN74'.-; 1 0N 


'.')N74'.'i l Lt·l 
MBfff'(J06 
MN6 1 47 
"9: 3 1 1 3 1 13 1 
2'.')C2668 I Y I 


;.''.3C;4)f.l I Y ) 
2:;c l <Ji9 1 v 1 
:'.)C'.4'.:iB I Y ) 
2'.:;C3 l l 3 I B I 
-'.3C2668 I Y I 


;SC :3 1 U ( B I 
292668 1 Y I 
2'.')C2787 ( L I 
;::;c;66B I Y I 
2'.3C'.4':.iB I Y I 


2'.')C266f3 I Y I 
2'.>C245'J I BL. ) 
;51< l 9;A I C1f\ I q 
'.'.3C266B I Y I 


Des e r ipt ion 


I C I FREO SYNTHESYZER PL.L I 
I C I Pf<E '.3C?'1LEf< I 
I C 
I C I DUBLE DALANCED M I XERS ! 
I C 


I C I Pm-: '.3U1LD< I 


I C I DUBLE DALANCED M I XERS ! 
I C 
I C I DUBLE DALANCED M I XERS ! 
I C 


I C 


I C I FREO SYNTHES I ZER -L I 
I C 
mAN':o I '.o TNR 
TF:AN'.'i l '.')TQ F: 


n<Aw:; r '.:;nm 
Tf<r:1N'.':) I '.')HlF: 
TF:Al'.':) I '.)"f QR 
TF:r:1N) l ::»rm:: 
mAN'.> I STOf< 


Tf<Ati'.i I '.:;TQ F.' 
TF'AN':) I '.o TNf\ 
Tf\A6 l '.':)"fQf:: 
n::AN::; 1 ;nm 
VAf\ I CAP 


n< AN::; 1 ;nm 
Tf<Ati'.> I '> Hm 
FE·r 
Tf<Ati'.) I '.) TNf\ 


FILTER U N IT (X5 1 - 1 340-00) 


c 1 
, - 
cc4::ic1-1 l H 1 o 1 J 
crnAM I C 
l CJOPF 
J 


CJ 
-- 6 
CK4)B l H22;·· 
CERAM I C 
;•;'ODPF 
· 


C 7 
, t3 
CK4'.:iF 1 H 4 i'3Z 
CEf<A1'1 I C 
0. 04i'UF 
z 


C9 
, l(] 
Cl4'.SB l H;!?f 
CERAM I C 
;220DF'F 
r 


c 1 1 
0 4'.::iF l l-147:3Z 
CEPAM I C 
D. ll47UF 
z 


c 1 ; 
CK45F 1 H 1 DJZ 
CEf\1'.°lM I C 
0. () l OUF 
z 


C l 3 
CED4l,J l HD l DM 
ELECTfm 
l. OUF 
SDW\J 


C 1 4 
CE04W l l-H<471'1 
ELECTf\t 
0. 47UF 
smJV 


C l 
CED4l,J l H l ODM 
FLECIF:f 
l llUF 
:)[)l,J\J 


c 1 6 
CY45F l H 1 DJZ 
CEf<AM I C 
[) . D 1 DUF 
z 


Cl B 
C 9 l -- D l 1 7-- D'.5 
C Ef<AM I C 
D. D l UF 
K 


C20 
C9 1 --0 l 1 9 --()'.'j 
CEf\AM I C 
0. D 4 i'UF_- 
K 


c;: l 
C9 l -- [J l l 7-- 0'.::i 
CH:AM I C 
0. Dl IJF 
· 


CZ'l 
CK4T l H 1 03Z 
CEf<AM I C 
0. (] l [)UF 
z 


C24 
Cl4)F l H;'237 
cu::AM I C 
(). O?alF 
z 


c5 
C K4::.iF 1 1-1 l 03Z 
C Ef<Af1 l C 
D. [J l OUF 
z 


c-6 
C Y4'.':iF 1 H4i'JZ 
CERAM I C 
CJ. CJ4 i'UF 
z 


c2·? 
CK4:iF 1 1-1 l 03Z 
CEF:AM I C 
0. 0 l OUF 
z 


C2B 
CEll4W 1 Hf\471'1 
EL.ECCTf<Q 
[_] . 4 i'UF 
':iOWV 


C29 
C9 1 -- Cll l 7 -- 0:'i 
CEW M I C 
0. O l UF 
J( 


C30 
C[CJ4J 1 HJPJl'1 
ELECTf<t 
J . JUF 
iOWV 


CJ l 
C</ l -- O l 1 7 -- 0) 
CEF:AM I C 
D. CJ 1 UF 
J( 


CJ; 
--4 4 
CY 4 '.iF 1 H473Z 
1 : Ef<AM I C 
0 . (J47UF 
z 


C4'.'i 
Cf:D4W l H l ODM 
ELECTRO 
l (]LJF 
:i[]l,J\J 


C46 
CK4':JF 1 H l OJZ 
1:Ef\AM I C 
CJ . O l OUF 
z 


Desti- 
Re­ 
nation marks 
f± 
lcJ - 


TS-440S 


55 


TS-440S 


56 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Parts 
• m • 
1fL 
• 
Ii 


C47 
(j l 
Cj 
C53 
C54 


Ci) 
C56 
CS7 
C58 
C60 


u_. 1 
C62 
C63 
C64 
U:/."j 


C66 
u, 


·o ' 


C 6E3 
C69 
Cl'O 


C7 l 
C7 
C7 3 
C74 
C7) 


C76 
Cf'7 
C 7 B 
C? 9 
CE30 


CEl l 
CEJ'. 
CBJ 
CE34 
CB6 


C ffi' 


Ll 
L.30 


U l 
1..3;: 
U3 
1..34 
L:J:j 


U6 


' 59 


CK45F 1 H223Z 
C M93D2H l '.:i2J 
CM93DH47 l J 
CM93D2H l :')J 
CM93Dl-Q2 1 J 


cm:m;!H[Q i J 
* 
CC4.SSl..2H43 1 .J 


* 
CC4EL21·14 l J 


* 
cc4:;;L;!H43 l J 
CC4'.::1'.3L2H 1 5 1 J 


* 
CC4:))L2H33 l J 
CC45'.3LHE3'.DJ 


* 
C:C4:i)l.2H33 l J 
CC45Sl.2H 1 0 l .J 


* 
CC4'.:iSL2H43 l J 


:t 
CC45SL2H33 1 .J 
cc4:;;L;H l '.:i 1 J 
CC45'..)l..2H33C.1J 
o:::4:i)l.2H 1 :; l J 
CIA'.::i'.31..ai 1 ; 1 J 


cc4:;;L;.'1-1 1 B l J 
CC4::iSL2HB;(]J 
CC4:i)L;2H6E3DJ 
CC4'.:i'..)L2H 1 El 1 J 
CC4:i)L2H l 2 l J 


CC4'.'i'..3L.2H 1 (] l ,J 
CC45;L;.H47DJ 
CC45SL. ai6E3C.l.J 
CC4:j'.:3L2H33DJ 
CC4:jSl..2Htl;(].J 


CC4'.:iSL2H6E3C.lJ 
CC4:iSL. ;2HB;::'.OJ 
CC45)L2H l ) l J 
C9 1 --D 1 1 9 --[J'.:i 
c9 1 .. 0 1 1 °J .. D:j 


0::45'..)l..'.l·i 1 ()(JD 


ED4 .. [) l '.:;7 .. D:i 
E40 · 0473 .. Cl; 
E40 .. D'."i73 .. D'.:; 
E40 .. D6i'3 --0'.:i 
E4D .. D773 .. ·fJ'.'i 


E4D .. l ;> 73 .. D::; 


1..n --D i Dfr-CJ'.'j 
* 
L9 .. () l[J7 .. 0'i 


*' 
L.n --D l [JEJ .. (Y:i 
L.40 .. l D l l .. 1 4 


* 
1..34 .. 3 1 4E3 .. CJ'.'i 


* 
[_34 .. 3 1 47 .. (J'."i 


* 
L.34 .. 3 1 ':J(J .. [J) 


*' 
[_34 ... 3 1 49 .. [J'.::i 


* 
1..34 .. 3 1 :JZ> O ":i 


t: 
U4 .. J l '.:i l .. O'."i 


* 
t_34 .. 3 l '."i3 .. [J'."i 


CEf\'.Al'1 I C 
11 I CA 
M I CA 
M I CA 
M I CA 


M I CA 
CT:RAM I C 
CEf\'.AM I C 
CERAM I C 
CEf\'.AM I C 


crnAr1 1 c 
crnAM I C 
CEFAM I C 
CEf\'.AM I C 
CEf\'.AM I C 


crnAM I C 
crnAM I C 
crnAM I C 
CERAM I C 
CEf\'.1'.'JM I C 


CEF:AM I C 
crnAM I C 
CEf\'.AM I C 
CEf\'.AM I C 
crnnl'1 1 c 


CEf\'.AM I C 
CEf\'.AM I C 
CEf\'.Al'1 I C 
CERAM I C 
CERAM I C 


CEF:Al1 I C 
CEf\'.AM I C 
CU< Al1 I C 
CEf\(lM I C 
CEf<fM I C 


II 


Desc r ipt ion 


& 
/ m 


() . 0;2"UF 
l :iDDPF 
47DPF 
l iDDPF 
22[Jf>F 


B20PF 
4 JOPF 
24DPF 
4JOF'F 
l :iDPF 


33DPF 
fJPF 
:nDF'F 
l OOPF 
43C.1PF 


JJOPF.- 
l iOPF 
33PF 
l iDPF 
1 ;;fJPF 


l BOPF 
E32PF 
6E3PF 
1 E3DPF 
l nlF'F 


1 OClf'F 
47PF 
6BPF 
33pr: 
B2PF 


6ElF'F 
EJ;T'F 
l :iOPF 
D. 047UF 
D. 04 'i'LIF 


l OPF 


*& 


z 
J 
.J 
J 
J 


J 
J 
J 
J 
J 


J 
J 
J 
J 
J 


.J 
J 
J 
J 
.J 


J 
J 
J 
J 
J 


.J 
J 
.J 
J 
J 


J 
J 
.J 
K 
I< 


D 


RF CNAX I AL CABLE RECEPTACLE 
P I N CNNNECTNR 
( M I N I , 4P I 


P I N CNNNECTNR 
( M I N I , 5P l 


P I N CNNNECTNR 
( 1'1 1 N I , 6P I 


P I N CNNNECTNR 
( M I N l 'i'P I 


P I N CNNNECTQR 
( M I N I , 1 2P l 


BEAD CNRE 
( FNR L 42 . 4 J I 


B E A D CNfF 
( nm l. ]Cl· ::,::; ) 


BEAD CNRE 
( FNR 1.. 36 , 3 7 1 
SMALL F I XED I NDLJC TQR 


ctrn 


C E H L. 
CQ I L 
CQ I L 
c trn .. 
C tH L 


C N I L. 


Des ti- 
Re- 
n ation 
marks 
i± 
iaJ - 


x New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 
Desc r ip t ion 


l__]j' 
L.38 
L-4 0 
L.4 l 
L4'. 


L43 


FU 
H; 
·· 4 
VIU 
.-, 
!I c: 
v1;: 3 
Vf<4 ···6 


W I] 
W 1 4 


RL l 
··· 1 2 


.; 1 


D l 
IE: 
DJ 


·--c: 
d 


D6 
D6 


D7 
DB 
DB 
1)9 
D lD 


D L'. --;.:] 
D E' -- ;:'.3 
0[-l 
D25 
O J. 


D 
03 
04 
l)-i 
06 


C l 


.-, 


C 


CJ 
C4 
C) 
C(-, 


C 7 
CB 
C9 
c l [) 
C l 1 


C l 2 
C l J 
C l 4 
c 1 ) 
, 1 6 


C l 7 
' lEl 


C 1 9 
C2D , ;:'. l 


Parts 


* 
L34-J 1 54-05 
CN I L 
* 
L34-3 l 56-[)5 
CN I L 


* 
LJ4-J 1 57-05 
CN I L 


* 
L34-3 l 58-[]5 
CN I L 


* 
L J9 -0422-[)5 
CN I L 


* 
L39-D423-[)5 
CN I L 


RCO'.':iGF2H 1 8 1 J 
f;:C05GF;H l 0 l J 
f< 1 2 --44 1 4 --05 
f;: l 2-- :3447-- (]5 
f\ 1 ;:>- 1 43 1 --0'.':j 


f\<)2-- l 06 l -- [)'.) 
f;:<J;:>-() 1 _'-j()--()5 


55 l -- l 420-- D'.::i 
SJ l -- 1 4 1 1 -O':i 


E 3 l 587 
l '.) 1 [)[Ji' 
i :::;:; l(J l 
MTZ<J. J. JC 


f 
U79. l BL 


MTZ7. '.'iJl 
MTZ'-J. 1 .JC 


*: 
UZ9. lBL 
MTZ4. JJC 
11TZ:3. DJB 


1 N444B 
l ) l ::;::;:; 
MC93 1 
MTZ7 . 5JA 
DTC J. 1 4F; 


2SC 1 8 1 5 C Y l 
23C3 l l 3 ( B ) 
DTC 1 1 4E'.3 
BFfi' l tl 
DTC l l 4F'.3 


RC 
1 80 
J 
l /2W 


RC 
1 00 
J 
l /2W 


m I MM I NG PNT. 
( SOK l Pf<NTECT I NN 
Tf: :I MM I NG Pfff. 
( l OK l F'NWFJ\ DJWN 
rn I M M I NCi Pffr. 
( l K ) ALC METER 


JUl1PEf\ PEST 
JUMPEf\ f<EST 


m:J_ AY 
SL I DE '.3vJ I TCH 


D I ODE 


D i tmE 
D IO DE 
ZENrn D I NDE 
ZENEF\ D I QDE 


ZENEf\ 
DI NDE 
zurn D USIDE 
ZENEf; D I ODE 
ZENEF\ 
DI f'lDE 
ZENEf< DI NDE 


D I NDE 
D IO DE 
D IO DE 
ZENE:f\ D I NDE 


ONH11 
0 NHM 


( l)C-- l , l \! l 


D I G I TAL TRANS I STOR 


mAl'-1'.3 I STQf\ 
Tf<AW3 I )TQf\ 
D I G I TAL TRANS I S TNR 
I C C OF' AMP X? l 
D I G I TAL TRANS I STOR 
CONTROL U N IT (X53- 1 450- 1 1 ) 


CC4:iCH l l·Q70J 
1:Ef\AM I C 
7PF 
J 


C9 l -- Ol l 9 -- D'.::i 
CERAM I C 
0. D47LJF 
K 


C9D --0822 --(]j 
ELEC Tf\f 
47UF 
1 6WV 


C 9 l -()769 --0j 
CEf\AM I C 
(). O l UF 
M 


C9 l -- D l 1 9 -- D=i 
CEf<AM I C 
(]. D47UF 
- 


C90 - 0B;:;.: -{l'.::i 
ELECTfO 
4 i'UF 
1 6WV 


C9 l -- O l l 9-- D=i 
CERAM I C 
0. 047UF 
K 
C9 1 -D76<J- Cli 
CERAM I C 
D. 0 1 UF 
M 


C9D-- D4El4-- 0'.'i 
El_ECTf<N 
D. 4-:·ur 
'.'iDWV 


c<JCJ --C1El2;.: --D'::i 
ELFCTRfil 
47UF 
1 6WV 


C9 l -- 07'.::i7-- D5 
CEfAM I C 
(]. OD l UF 
K 


C9 1 --()769 --(]'.'j 
CEf<r:iM I C 
[) . O J. UF 
M 


C90-- Df.l2;•---o=; 
ELECTf:fil 
47LJF 
l 6l.JV 


CC4'5':3L 1 H 1 fl l .J 
CEf<AM I C 
1 OOPF 
J 


c <J i ---o7:i7 ---o:; 
CERA11 I C 
(]. DO J. UF 
K 


CO<J2M 1 H4 i'ZK 
MYLAf< 
4700PF 
-- 


C9 l -- D76<J -- ()'.:) 
CFFAM I C 
CJ. D l UF 
M 


Desti- 
Re­ 
nation marks 
tt 
[Ii) - 


TS-4409 


57 


TS-440S 


58 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Add ress New 
Parts 
# lftHt 
ta. 
S 
Ii 


C? 
c;:J --:38 
CJ9 
--4 1 
C4'.'i 
-- 4B 
C'.'-j0 


C5 l 
C5 
C:i] , '.'A 
CSi 
C'.j6 


Cj'i' 
(5E3 
C'.:-Y-J 
C6D 
C 6 1 


C62 
C63 , 64 
C6:'-j 
--7() 
C l D0- 1 1 4 


Ll 
LJ 
l c 
· 
_ .J 
L6 
l_;:'.3 


L'.:iO 
L) ? 
LiJ 
L!5B 
X l 


X!:m 


RB l 
Fm:-;o 
RE6 l 
F<B5- 


, 4 


-- 1 9 


' :=-; 1 


c:..·c:.· 
--- ,J .. J 
' Jr-) 


W l 
-- 3 


W50 


D l 
Wi 
--9 
D'.i l 
--· 7 1 
D73 
rr<'=; 


:*: 


:t: 


:*: 


:f 


Parts No. 


C9Cl-OB;;;; -fJ':'i 
C9 l --·0769--·D5 
C 9 1 --075:-l --fJ'i 
C'J l --CJ769-- D5 


C9 1 --Cl l l 9 --o:=-; 


c 90-- 2020--- 0::; 
C9 1 --Di'69 - D'.'i 


C9 l -- O l l 'J-- D'.-'i 
C90 --082;; --fl'.'i 


C9 l -- D l l <J-- D'.-'i 


C9D --08'.? --o:-:; 
C9 l -- Dl 1 9 --{)'.:i 
C90 --082'. -Cl'.:i 
C9 l -- D769-- D:; 
C'J 1 --D 1 1 9 --o:-:; 


C'J[] --(]EJ;.2 --0:-:; 


C9 l -- D7:i7 -- 05 


C9 1 --D769 --05 


C9 l --ffi'69-- 0'.:i 


ELP- 0 1 1 4 --0':'i 
E02-- 200 l -- [J) 
E40 --3'.3i' - O:'i 
E 40-- :32:3B-- O'.'i 


E40 --::EJ9 --CJ'.'i 


E4D-- 324D -- 0'.'j 
E40 --J;;4 1 - 0'.'i 
[40 --3242 -(]'.') 
[4(] -- 3243-- (]:; 


E 40 --5066 --fJ'.''i 


L40-- l 0 l l -- 1 3 
L-40 -- 1 0 1 1 ·-- 1 4 
L4D-- l D l l -- 03 
1__4() -- 1 (] 1 1 -- 1 4 
[_11()-- l 0 l l -- 1 4 


L4D -- 1 (] 1 1 -- 1 4 
L40-- l D l l -- 1 :3 
1__4() -- 1 () 1 1 --OJ 


1__ 4()--47(] l ·- · 1 4 
L 7 8 -- 0Cl l ')-- (]) 


L ?fl - ()[J l :i -CY:i 


WJfJ-- DS l 0-- D'.-'.i 
f\90 - O':i l 0 -o•:-:; 
F90-- []s;2 1 -- D'.-) 
P90 --Cl':'i97 --0:=-; 
f\92-- l 06 1 -- 0'.) 


W/2 -- 1 06 1 --Oi 


'.')J l -- 04(]2 


!':;'.; 1 33 
1 '.;'.; 1 33 
1 :;; 1 :n 
1 '.3'.; 1 33 
1 :;s 1 :n 


- D'.:i 


Desc r ip t ion 


ELECTf\fil 
C ER AM I C 
CEf\AM I C 
CEf\Af'I I C 
CEf\i:'JM I C 


El_ECTf\J 
CEf\i-lM I C 
CEf\AM I C 
ELECTf\fil 
CEf\AM I C 


ELEC Tf\fil 
Cl'RAM I C 
ELEC Tf\ISl 
CEF.:AM I C 
CEf\i-'ll'1 I C 


EL_ECTf\fg 
CFYAM I C 
CEf\AM I C 
CEf\(-1M I C 


ms 
A 
ti / m 


4 7UF 
D. D 1 UF 
470PF 
0. O l UF 
0. 047UF 


l 'iUF 
CJ . 01 UF 
D. D4 7UF 
47UF 
D. D4 7Uf' 


47UF 
D. D4 7UF 
4 7UF 
D. D l Uf' 
D. D4 7UF 


4 7UF-- 


0. DD l UF 
CJ. D l UF 
[}. 0 l IJF 


*& 


1 6WV 
M 
I<•• 
M 
K 


2:-:;t\..1 
M 
K 
l 6WV 
I< 


1 6WV 
I< 
l 6WV 
M 
K 


1 6WV 
K 
1'1 
M 


TPANS I STfilP SfilCKET 
1 1 6P l 
TPANS I STfilP SfilCKET 
1 2BP l 


P I N CfilNNECTQP 
I M I N I , 2P J 
P I N CQNNECTfilP 
I M I N I , JP l 


P I N CfilNNECTQP 
I M I N I , 4 P J 


P I N CfNlECTfilf\ 
P I N ClSltiNECT6l F.: 
P I N 1 :miNECT6lf\ 
PI l Cf.ltilEC Hlf\ 
P I i CNNNE-:C T6lf\ 


( M J l l , :;p I 
! M I N I , 6P ) 
( M I N I , 7P l 
! M IN I , ElF' I 
! M I N I , 9P I 


SMALL F I XE D I NDUCTOP 
SMALL F I XE D I NDUCTQP 
SMALL F I XE D I NDUCTfilP 
SMALL F I XE D I N DUCTQP 
'.')M (-1LL F I XE D I NDUCTff\ 


'.3MALL F I XFD 
'.!11{-)L_L F I X ED 
'.)1'111LL_ F I XFD 
'3MALL FI xrn 
FF '.)fNATNF' 


FE'.)NN1'.1T6lf\ 


MULT I -- CfilMP 
MULT I --ctmP 
MULT I --{ tif'IP 
MULT I --COMP 
.ll_IMF'Ef\ f\FSf 


JUMPE::f\ f\E'..'.3T 


D I! 'JDE 
D U\JDE-: 
D I DDE 
D W DE 
D I ODE 


I NDUcnm 
I NDUcnm 
I N DUcnm 
I NDUC T!\lf\ 


l l . 99MHZ l 


( ?. 4il'1HZ l 


1 4. 7r'.>'.B 1 
I 4. i'l<Xfl l 
( 4 71<Xi' l 
l l K X 4 l 


OOHM 


DNHl'1 


Des t i · 
Re ­ 
n a tion 
marks 
f± 
icJ - 


}<: New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 
Parts 
#: !!IHI -iJ' 
S 
ti 


08 1 
DB? 
I C l 
I C2 
I C 2 


I C3 
I C 4 
I CS 
I C 6 
I Ci' 


I C 20 
I C5 1 
I Cj2 
I C5 3 
ICjJ 


I C56 
0 1 
08 
01 4 
O lB 


oi 
1;15() 


·· B4 


.. , 
·-- , 
-- 1 3 


-- 24 


l '.3S 1 0 1 
l iS 1 33 
UPD7BODG 
TMPB;:-:SSAP ·-5 
UPDB25'.'jAC --·::i 


P'.3Tj 2CJD 


:* 
TC4069UBP 
TC 40 1 1 BP 


* 
TC4030BP 
TC 40 1 1 BP 


MBB4 l B-- ;OLF' -- Gf<A 
SN74L'.3 1 38N 


* 
MBM27 l 28-25J A l 
TMPfJ25'.::iAP --5 
UPDf325:Jrc.--:Oj 


:t.: 
)N7 4041 
DTC 1 44W'.3 
DTA l l 4ES 
DTC 1 44W'.3 
DTA l l 4Ei 


D TA 1 1 4E'.3 
DTC l 44J; 


Descr ipt ion 


D I t\lDE 
D I NDE 
I C I M I CRNPRNCESSNR I 
I C ! PRNGRAMMABLE I NTERFACE ! 
I C ! PRNGRAMMABLE I NTERFACE ) 


I C I LNW PNWER RESET ! 
I C ( I NVEf(fEJ\ X6 I 
I C I NAND X4 l 
I C I EXCLUS I VE NR X4 1 
I C I NAND X4 1 


I C ( l 6K F.:Ar1 l 
I C 
I C ( PRNGRAMMABLE I NTERFACE ! 
I C ( PRNGRAMMABLE I NTERFACE ! 
I C ( PRNGRAMMABLE I NTERFACE ! 


I C ( 6-C I RC U I T I NVERTER ! 
D I G I TAL TRANS I STNR 
D I G I TAL TRANS I STNR 
D I G I TAL TIANS I STNR 
D I G I TAL TRANS I STNR 


D I G I TAL TRANS I STNR 
D I G I TAL TRANS I STNR 


DISPLAY UNIT (X54- 1 870-00) 


C l 
c;.: 
CJ 
C4 
c:.i 


c l () 
C l 1 
C l 2 
C l i 
C l 6 


C l ? 
C'.'j[J 
C 5 3 
CA 
c:J .. ? 


L1 
L:iD 
Tl 


RB l 
RK 
RBJ 
RB4 


Sj() 
S'.::il 


-, 
·-- , 


-- 1 4 


---j;! 


-)6 


.. 4 


c.:··-·1 


' Jc. 


C9D --Of3? 1 --Cl::J 
C9 l -- O l l 0J -- ()'.'j 
:*: 
C90 - 050 4 --0'i 
CIXJ2M l H22 3K 
*' 
C90---0:iCJ4 .. -0:-i 


C9 l --ffi'(:/J -- 05 
C90 --0B;::;:: --05 
C9 l -- D769-- 0) 
C9D - OB;::;::-o=; 
C9 l -- D769 --·0'.'i 


C 9 1 -0 l 1 9 --[)::J 
CK4::;F l H l cnz 
t 
CK45E21-Q;:-:p 
CK45B 1 H 1 ()?!< 
04'.')F l H l D:JZ 


[4() --J;:' .3 7 --1]'.) 
E4D-- 3:'Jf.l--·O'.:i 
E40 --339 --(]'.:j 
E40-- 3240--·D'.:'j 
E40 --3;::4 1 --0':::; 


E4D--·324-- 0'.3 


L40 -- 1 0 1 1 -- L :l 
L4D -- l [] l l --· l 4 
L 1 9 --(]J(]0j- {l::J 


f<90 --05 1 1 --Cl'i 
WJD-- 0 l 93-- 0'.:'j 
f\90 -0j;::o --n':'i 
f<C7() .. [)'.'j l )-- [)'j 


'.)4[) --244 1 ·-- 1 '.::J 
)40-- 2440-- l ::; 


ELECTf\N 
22()UF 
1 6WV 


CU<AM I C 
D. D47LJF 
r 


ELECTf<N 
l OUF 
3jWV 
MYL Af\ 
D. 022UF 
·· 


EL.ECTf\N 
l DUF 
35WV 


CERAM I C 
0. Ol UF 
M 


ELECTf\ Q 
47UF 
1 6W\.J 


CERAM I C 
0. [) l LJF 
M 


ELECTf\N 
47LIF 
l WV 


CEF:AM I C 
D. 0 l LJF 
M 


CEf<AM I C 
[). fJ4i'UF 
K 


CU<AM I C 
0. O l OUF 
z 


CEf<AM I C 
;,?:(J(JPF 
p 


CEf<AM I C 
1 ()[JLlPF 
·· 


CEf<AM I C 
D. O l DUF 
z 


P I t 
Cl'ltit·lECH.:if< 
PI 1'1 CD1'lNECfQF: 
p I N CfilNlFCnsm 
F' I l Cl'lt·lNECHJF: 
f" I N CNNNECTQ f\ 


( M lt H , 2P I 
( M JtH , JP ) 
( M I N I , 4P I 
( MI N I , '.'iP l 
( M I N I , 6F' l 


F' I N CNlNECTNF: 
I M I N I , 7 f" I 


SMALL F I XED I NDUCTQR 
SMALL F I XE D 
I NDUCTNR 
N'.3C Tf<ANSFNf<MEf< 


MULT I :NMP 
4 7K XB 


MULT I -CNMP 
47KX9 
MUL T I -CNMP 
47KX5 


MULT I -CNMP 
l DKX4 


PU'.3H SW I TCH 
F'UiH :;w I TCH 


J 
l /6W 


Desti- 
Re­ 
n ation marks 
i± 
iaJ - 


TS-440S 


5 9 


TS-440S 


60 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# !!IHI -it 
t'L 
S 
ti 


Sj3 
;54 ·--56 
557 
S5B --60 


D l 
-- 4 
[)5 
, 6 
D'.'j() 
, 5 1 


D5? 
IC l 
* 


I C2 
I C 3 
PL l 
:*: 


0 1 
•"') 


' c.M 


Q] 


04 
c: 
, ._J 


QSO 


Parts No. 


S3 1 ··--4fJ5 --0:i 


'.)4()--'.440 -- 1 5 
;40-- ;44 1 -- l '.:"i 
'.)4[) ---440 -- 1 :i 


l :; 1 5S::i 
MTZ6. '.JA 


i ;s 1 :n 
1 S'.) Hl l 
LJF'D6300C 


1'113405? 
TC4D l 3BP 
F I P 1 :3BMi' 
DTA 1 1 4 E'.3 
DTC l 44WS 


2SC 1 ")59 ( Y l 
DTC l. 43T; 


Desc r ip t ion 


'.3L I DE SW I TCH 
PUSH SW I TCH 
PLJ)f-1 SW I TCH 
PLJ'.)H SW I TCH 


D I NDE 
ZENrn D WDE 
D HiDE 
IH NDE 
I C I FL LATCH DR I VER l 


I C I 4CH 813 I T A/D CfilNVrnTEf\ ( ADC l 
I C I D FL I P-FLNP X2 l 
FLUfilRESCENT I ND I CATfilR TUBE 
D I G I TAL TRANS I STfilR 
D I G I TAL TRANS I STNR 


rnA6 I '.)Tfilf\ 
D I G I TAL TRANS I S TNR 


AT U N IT (X57- 1 1 50-00) 


C l 
, ;: 


C3 
, 4 
cs 
C6 
C 7 


CB 
C9 
Cl () 
C l l 
C l 2 


C l J ·-- 1 5 
C l 6 
C l"i' 
, l EJ 
Cl 9 
C2D 


G'. l 
c 
C23 
c;,·4 
cs 


C26 
C27 
C2B 
, 29 
C 30 
CJ l 


C 1 00 -- 1 Oi 
cl ()6-- l l l 
c 1 1 ? 
T C l 
vc l 
' ;2 


1 63 


C9 1 -0 1 1 i'-05 
CK45B l H 1 D2K 
C9 1 --D l 1 9 -fY:i 
CK45B l H l D2K 
C9 1 ·-·D 1 1 9 --0'.':i 


CK4'.5B l H 1 D2k 
C9 1 --0 1 1 9 --fJ'..'-i 
CE04W l H l. DOM 
1 : E0 4 W l C4i'OM 
C9 l -- O l l. ')-- [)'.'j 


C9 1 --[] 1 1 i'--05 
CK4'.::iF l. H473Z 


C 9 1 --D 1 1 7 --LJ::i 
CUJ4l l E l D l M 


C9 1 --0 1 1 7 --05 


CK4'.::iF l H4 73 Z 
C9 1 ·--0 1 1 i'--fJ'.'-j 


C9 1 --(] 1 1 9 --0:i 
C092M l H333K 
CK45B 1 H 1 O:K 


CED4W l. H O l. OM 
C E0 4 W l H 1 0fJM 
CK4'.';F l H 1 03Z 
C9 1 -·[) 1 1 7--05 
CC4'.'i;L;'.H'.'i6DJ 


CK4'.':iF l H473Z 
CK45F l H l 03Z 
CK4jF l H473Z 
C00j -{13?4 --(]'.:-j 


* 
CCJ2-- DD;'3·- D'.:i 


:;: 
[)4() - {]6'.')--[J-j 


ED4-- 0 l '.::i7-- D'.S 
E40 --C.E i'3 --(]:i 
E40-- D4 73 -- D'.=; 
E4D --C16 i'J --Cl'.'"i 
E4D-- D873-- D::; 


CEf\AM I C 
D. D l UF 
v 


CEf;At'\ I C 
l ODDPF 
k 


CEf\AM I C 
0. CJ47UF 
·· 


CERAM I C 
l OOOPF 
·· 


C:Ef\AM I C 
[). D4i'UF 
·· 


CEPAM I C 
l ODOPF 
r 


C:Ef\AM I C 
0. 04i'UF 
·· 


ELEC TFN 
l DUF 
'.:"iDlJ 


ELECTf\fil 
47UF 
1 6WV 


CEF:r:1M I C 
D. D47UF 
·· 


CEf\AM I C 
0. O l UF 
·· 


cu;:AM l C 
D. D47UF 
z 


CEf\AM I C 
(]. O l UF 
K 


ELECTf\N 
l DDUF 
2'.'il\) 


CEf\AM I C 
[). () 1 UF 


CEF:AM I C 
0. D47UF 
z 


CEf\AM I C 
[) . O l UF 
v 


CEf\AM I C 
0. D4i'UF 
K 


MYL AF: 
0. DT3LJF 
·· 


CEf\AM I C 
1 DOCJPF 
v 


El_ECTF:J 
l. DUF 
jOlV 


ELECTf\f 
l OLW 
'.':imJV 
CE'YAM I C 
D. D l DUF 
z 


CEf\AM I 1: 
0. 0 1 UF 
K 


CUAM l C 
'.:i6PF 
J 


CERAM I C 
0. 04i'UF 
Z 


CERAM I C 
D. D l DLIF 
Z 


CERAM I C 
O. CJ4i'UF 
Z 


TR I MM I NG CAP 60PF 
VAR I ABLE CAPAC I TOR 


GEAR MECHAN I SM ASSY 


RF CNAX I AL CABLE RECEPT A C L E 
P I N CNNNECTR 
I M I N I , 2P l 
P I N CNNNECTNR 
( M I N I , 4 P l 


P I N CNNNECTNR 
( M I N I , 6P l 


P I N CQNNECTNR 
I M I N I , 8P l 


Desti- 
Re ­ 
nation marks 
fr 
tcJ - 


x New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts 
# !!HI 
1ft. 
S 
ii 


:t.: 


L1 
l.2 
1..3 


L4 
I "' 
_ ,J 
-- 1 1 


L l 2 
L1 3 ' 1 4 
L l 0() 


T 1 0() 
:*: 


T l D l 
* 


T 1 (): 
:;: 


f: 
J P , l O 


M 
1 0 ' 2f;: 


N 
;.::p, lf< 


f\'.1 
:*: 


Vf< l 
.-· 
, 
' c. 


W l l 
W l 6 
1 ··1 
' 
. 
f 


W 1 9 


RI.. 1 
* 


RL 100-- 105 


M l 


.·-. 
, ,;: 


D l 
-- 4 


D'.'i 
, 6 
:;: 


D7 
DB 
DB 


D9 
D lD 
, J. l 


D l '. 
D l 00 -- 1 05 
D l (JO- l 05 


I C l 
r e;.:: 
I G'. 
I C 3 
I CJ 


J C 4 
I C4 
I C '.':i , 6 
I C7 
I CB 


Ol 
* 


o- 
0:1 
:t.: 


04 
Q"" 
..... J 


06 
:;: 


07 
C! 1 00 -- 1 [Jj 


Parts No. 


L<J2 --0 1 0J -O'.'i 
L n -- O l 1 9 -- 0:'j 
L39 -04 l 6-0:i 


L.39-- 04 l :=;-- o:; 


1..40 -- 1 0 1 1 -- 1 3 


L40-- l Dl l -- 1 4 
l.. 4[}-- 1 () 1 1 -- 1 3 
L. 40-- l Dl l -- 1 4 
L.4() -- 1 () 1 1 -- 1 3 
L40-- l 0 l l -- u 


1..34 -- 3 1 44 -- 1 } 
L34-- 3 l 4:=j-- J '.:i 


1..34 -- 3 1 46-- 1 5 


mB-- JD06-- 46 
NEJ"?·--2606 --46 
Nffi' -- :3006 ---46 


f<COSGF2H5 1 rJ.J 
f< 1 2-- 34;.:::;-- o:=; 
f;:9.:'--0 1 '.'10 --0:i 


f<92-- l ()6 l -- 0) 
f;:n --D 1 5D -1T:'i 


'.}:i 1 --;.: 4 1 7--[J} 


)'.j l -- 1 420--ffj 


T 4>-0303 --lJ'.'i 


l ;;en 
UZ6. 2BL. 
i ;':; 1 :n 
l t444B 
l ) l :;:;J 


1 S'.3 1 33 
l t6() 
1 '.)S 1 33 
1 N4 4 4B 
1 s 1 ::;s:; 


N ,JM;.:9D3 D 
HD l D l l 6 
MC 1 0 1 1 6L. 
HD l D l 3 l 
MC 1 Cl 1 3 1 L 


f-ID l Dl 2'.'j 
MC 1 D 1 ?'jl__ 
BA6 l 09U2 
NEi55P 
t1B36 1 4 


DTC l 1 4E; 
::SA9'.:iD ( Y l 
DTC l l 4E; 
:5A95[) ( Y ) 
)C24'.':iB ( Y l 


DTC 1 1 4E'.3 
DTC l 24f'.5 
'.SG:66tl < Y l 


Descr ip t ion 


TRf:l I DAL Cf:lf<E-: 
TRf:l I DAL Cf:lRE 
rn I L 
Cf:l I L 


( Fl\ll;: L1 , 2 ) 
( Ff:lR T lO O , l D l l 


SMALL F I XED I NDUC Tf:lR 


SMALL F I XE D I NDUCTNR 
SMALL F I XED I NDUCTQR 
SMALL F I XE D I NDUCTNR 
SMALL F I XED I NDUCTQR 
SMALL F I XED 
I NDUC TQR 


CQ I L. 


C Q I L 
CN I L . 


F L A T H E A D TAPT I TE SCREW 
BRAZ I ER HEAD TAPT I TE SCREW 
BRAZ I ER HEAD TAPT I TE SCREW 


m:: 
:; 1 
J 
1 12t-J 


Tf< IM M I NG F'JT. < l OK l AUTQ ANT TUN 
JUMPER REST 
0 f:lHM 
JUMPER REST 
()f:lHM 


JUMPER REST 
0 QHM 


f;:EL.AY 
RELAY 


D I QDE 
ZEtER DI QDE 
D I QDE 
D i lSJDE 
D U JDE 


D I NDE 
D HlDE 
D IN DE 
D mm: 
D WDE 


<DC--2 , 1 2V l 
( DC-- l , l V l 


I C ( DUAL. CQMPARATQR ) 
I C < TR I PLE L I NE RECE I VERS ) 
I C 


I C ( D F L I F' --Fl.JlP l 
I C 


I C I OUAD E CL -TTL TRANSLATRS l 
I C 
I C ( Mfffm Df;: I \JEf;: l 
I C 
I C I C!UAD lSJPERAT I NNAL. AMPL I F I ER ) 


D I G I TAL TRANS I STNR 
rnAN'.) I '.3Tm;: 
D I G I T AL TRANS I STQR 
Tf<AN'.3 I '.3Tl9f< 


TF:At; I ':>nm 


D I G I TAL TRANS I STQR 
D I G I TAL TRANS I STQR 
rnAN'.3 I '.3Tl\ll;: 


Desti- 
Re­ 
nation marks 
tt 
(ti] 11=1f 


TS-440S 


6 1 


TS-440S 


62 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Tel l e ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
:# lffHlt .§} 
fi'L 
lW 
ii 


Parts No. 
Desc r ipt ion 


SIDE TONE UNIT (X59- 1 060-00) 


C l 
c; 
C 6 


f< l 
R3 
f<4 
R". 
,J 


R6 


R7 
f\9 
R l 0 
f< l l 
W l 


D l 
D -, 
<: 


DJ 
I) ] 


t:• 
--· .. J 
--8 


•'j 
' r... 


, El 


···6 


CK73F B 1 E'.;;:3K 
* 
CKT3FB 1 H l 23K 


CK73FB 1 G'.::3 


E23·· 047 1 ·· D'.::i 


f<K73FB2AB.3.J 
f\K73FB;!A;!;:'J.J 
f<KT3FB2A47'..J 
f<K73 FB2A l D2J 
f< -,'3FB;;:A 1 03.J 


f<K73FB2A:333.J 
f<KT3FB2(:j 1 03.J 
f\K73FB2A33:.3,l 
f<Ki'JFB;::A 1 B3J 
f<'-);2--·[)6 70···0'.:i 


DAN::CE: ( K ) 
DAF'dl2 ( K ) 
DAN:,o;;: ( K ) 
2)C27 l ; ( Y ) 


CH I P c 
CH I f" c 


CH I P r: 


TERM I NAL 


CH I P f< 
CH I P f\ 
CH I f" f< 
CH I P f\ 
CH I P f\ 


C H I P f< 
CH I P f\ 
C H I P R 
CH I P F: 
CH I P 


F: 


CH I P D I NDE 
CH I P D IN DE 
CH I P n r nm-: 


0 . D'.UF 
0. D 1 2UF 


0. o;::2UF 


8K 
22K 
4. i'K 
l. OK 
l CW 


33K 
l OK 
33K 
l E:lK 
0 Qf-IM 


C H I p TRAt:; I :;nm 


·· 


I< 


·· 


.] 
J 
J 
J 
J 


J 
.] 
J 
.] 


SELECTIVITY UNIT (X59- 1 070-00) 


R l 
p··-, 
\ r.: 
R3 
f<4 
f::; 


f<6 
ra 
f<El 
W l 
·· 3 


D l 
.... 
, r..: 


!)] 
Dt1 
c:· 


, ... J 


D6 
[1 1 
·· 4 


C l 
C? 


R l 
F? 


.•. io· 
,J 


R( , 
.. , 
, f 


f<El 
R'-J 


fH D 
W l 
·· 3 


D l 
··· 
!I C.. 


I C l 
I G'. 
:*: 


Q l 


E?3 -D4 -,' 1 --0'.:) 


f::K73FB2A47:3J 
f\Ki'JFB2f. 1 03.J 
f\K73FB2A473J 
RK73FB2A 1 [JJ.J 
f::K73 F K!A4 T3J 


RKT3 FBA 1 03.J 
F:f: 7:3FB2A473J 
fW i'JFB?A 1 03 .J 


f<n·· 067D-- o:=; 


DAN2fJ;;: ( K ) 
DAP2D'. ( K ) 
DAtQ 0 2 ( K ) 
DAP;::O? ( K ) 
;2:>A l l l/2 ( Y ) 


H:f\M I Jm_ 


C H I P f:: 
CH I P f< 
CH I P R 
CH I P f< 
C H IF' F; 


CH I F' f\ 
C H I P R 
CH I P f< 
CH I P f\ 


CH I P D I NDE 
CH I P D I ISJDE 
C H I P D HJDE 
CH I P D IN DE 


47k. 
l CJK 
471< 
1 DI< 
47K 


l DK 
47K 
1 01< 
[) NHM 


CH I F' TF:AN:) I >HlF: 


VOX. UNIT (X59- 1 080-00) 


CK73F·T! l H 1 ()K 
CH I f" c 
1 ODrJPF 


CKT3 FB l E2231< 
CH I F' c 
D. o;'2UF 


E?J -047 1 --0'.'-j 
TEf\M I Ntil.. 


PK73FB2A l 04J 
CH I P r:: 
1 001< 


R:i'3FK?A l CJ3.J 
CH I P F: 
l OK 


f<K7:3FB2A l O::iJ 
CH I P F: 
l. OM 


f\K73FB?r:j474.J 
CH I f" R 
4i'OK 


f::K7:3FB2A l O'.'iJ 
CH I P f\ 
l. O M 


f<K i'JFBA 1 03.J 
CH I P f< 
l OK 


f\92···0670···[)5 
CH I P F: 
(] lHM 


DAP'.D-: ( K ) 
CH I P D I NDE-: 


NJM29D4M 
I C ( NF' AMP x;! ) 


TC400 1 BF 
I C ( Nf51f< X6 ) 


;SC27 l ;c' ( Y ) 
C H I P TF:A1:> I ;n;m 


J 
J 
J 
.J 
J 


J 
J 
J 


·· 


K 


J 
.] 
.J 
.J 
.J 


.J 


1 I l fJW 
l / l OW 
l / l fJW 
l / l Ol 
1 I l fJW 


l / lf JW 
l / l DW 
l / l OW 
l / l OW 


l / l OW 
1 I l fJW 
l / l DVJ 
l / l OW 
l / l OW 


l / l DVJ 
i 1 1 m.i 
1 I l fJW 


l / l ()W 
i 1 1 mJ 
l / l Dl 
1 1 1 mJ 
l / l DW 


l/ lC JJ 


Desti - 
Re­ 
nation 
marks 
f± 
icJ 1i"t 


* New Parts 
PARTS LIST 


Parts without Parts N o . are n o t supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts 
# ll!Ht 
'fi'L. 
1R 
Ii 


Parts No. 
Desc r ip t ion 


IF UNIT (XG0- 1 300-00) 


C l 
c<J 1 ---0-?69 --os 
CEHAM I C 
0. O l UF 


c; 
cc4:;s1_ l H l mJ 
CEr\AM I C 
l 5PF 


CJ 
·--6 
C 9 1 -0769 --05 
CEf<AM I C 
0 . O l UF 


C7 
CC45SL l H l 5DJ 
CEf\AM I C 
l SPF 


CB 
-- 10 
C9 1 ·-076<J-O:i 
crnAM I C 
0 . 0 1 UF 


C l l 
C'-,l l -- 0 1 1 7-· 05 
CERAM I C 
D. D l UF 


c 1 ; ' 1 3 
CK45F 1 H 1 03Z 
CEf<AM I C 
0. D l OUF 


C l. 4 --· l. 6 
C 9 l. -- O l l. 9-- 0'.::i 
CEHAM I C 
0. D47LJF 


C 1 7 
CK45F 1 H223Z 
CEHAM I C 
o. 022U F 
C l El 


...• ...• 
r.: t::: 
C9 1 -0 1 1 9 --(]5 
crnAM I C 
0. 047UF 


C24 
C9 l · - l 0()8-- D'.:i 
CERAM I C 
D. 02;!.UF 


C2j 
--3() 
C9 1 --0 1 1 9 --0:i 
CEf<AM I C 
D. 047UF 


C3 1 
CC45SL 1 HD5DC 
CEF\AM I C 
c:· 
,J. DF'F 


C3- 
--34 
C9 1 -D 1 1 9 --05 
CEf<AM I C 
0. D47UF 


C]5 
Cl<45F l H2;!.3Z 
CEf\AM I C 
D. 02LJF 


C36 , :rr' 
C 9 1 -D l 1 9 -0'.:-i 
CEf<AM I C 
CJ. 047LJF 


c:m 
C9 l -- D769--·D5 
CERAM I C 
CJ. D l UF 


C39 
CE0 4 W l HCm l M 
ELECrnt 
0. l UF 


C 3 9 ' 4() 
C9 l -- D l l 9 ·- 05 
CERAM I C 
D. D47UF 


C 4 1 
C9 1 -- 1 (](lEJ -0} 
CEHAM I C 
D. 02?UF 


C43 
[<) 1 --() 1 1 9 --()j 
CEHAM I C 
0. 047UF 


C4 4 
CC4:i)L l H l D l J 
CEFAt1 I C 
l OOPF 


C45 
CK45B 1 H 1 02K 
CEHAM I C 
l OOOPF 


C46 


4 ··1 
' · ( 
c<J l -- D l l. 9-- D'.'j 
CEf<AM I C 
D. D47UF 


C4El 
CC45UJ 1 H470J 
CEf\AM I C 
4 7 PF 


C49 
CC4'.:iLJJ l H680J 
CEf\AM I C 
6BPF 


cso 
CK45F 1 H 1 D3Z 
CEf\t'M I C 
D. D l CJUF 


C'.."j l 
C092M l H:3:3:3K 
MYLAf\ 
D. D33UF 


C5 
CE04W 1 H4f\7M 
ELEC Tf\Q 
4 . 7UF 


C'._"j ] 
CE04W l Hf\47M 
ELECTFQ 
D. 47UF 


C54 
CK4:iB 1 H 1 02K 
CEf\AM I C 
l OCJOPF 


Cj5 
CK4:iB 1 H2; 1 K 
CEf\AM I C 
?20PF 


C'.'i6 
C092 M l H 1 031< 
t1YLAH 
0. O lO UF 


Cj7 
CED4W 1 H 1 DCJM 
ELECTf\Q 
1 0UF 


c_;n 
CE0 4 J l HO l OM 
EL. ECTfm 
1 . OLJF 


Ci'-,J 
CED4W 1 H4f< 7M 
ELECTf\Q 
4 . 7 U F 
C60 
C092M l H473J< 
MY LAP 
0. 047LJF 


C6 1 
C092M 1 H 1 03K 
MYLAf\ 
0. D l OUF 


u,;:· 
C092M l H333J< 
MYLAH 
CJ. OT3LJF 


C63 
CED4W 1 A 1 0 1 M 
ELECrnJ 
l ODUF 


C6 4 
CED4W l H l ODM 
ELFCTf\l'il 
l DUF 


C65 
C09M 1 H39?K 
MYLAf\ 
3900PF 


C66 
C"' 
' ) ( 
CE04W 1 Hf<47M 
ELECTf\l'il 
(). 47UF 


C6B 
CED4l,J l HR2M 
ELECTf\l'il 
(). ;UF 


C?D 
C E0 4 W 1 A470M 
ELECTf\f 
47UF 


en 
CE04W l HR;M 
ELECTFN 
0. ;!.2UF 


C 72 
C092M 1 HE322K 
MYLAf\ 
f320CJPF 


CTJ , 74 
CED4W l H4fOM 
ELECTF:l'il 
4. 7UF 


C76 
·-1··1 
C9 1 --0 1 1 9 --0'.:-i 
crnAM I C 
CJ. 047UF 
' ( r 
C7B 
CE04l l H2f\2M 
ELECTf\l'il 


.--, 
c:.. . ;UF 


Cl'9 
CED4W 1 H0 1 0M 
ELECnm 
1 . OUF 


UJO 
C9 l -- Ol l 9 -- 05 
CEf\AM I C 
0. 047UF 


C EJ 1 
CC4iSL l H 1 0 1 J 
CEf<AM I C 
l fJOPF 


M 
J 
M 
J 
M 


· 
· 


z 
I< 
z 
-· 


·- 
·- 
c 
K 
z 


·· 


M 
50VJV 
I< 
·- 


K 
J 
k 
I< 
J 


J 
z 
I< 
::;mJV 
:;owv 


-· 


·· 
-- 
sowv 
:iOW! 


'.':iOWV 
·- 
I< 
·· 
l OWV 


)(]W> 
·- 


50WV 
)OlV 
l OWV 


:iDWV 


·· 


)Dl\! 
K 
'.'j()l\! 


smJv 
I< 
J 


Desti- 
Re­ 
nation marks 
f.t 
taJ - 


TS-440S 
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TS-4408 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les artlcles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 
Descr ipt ion 
Des ti- 
Re - 
Parts 
nation marks 
• • • .it 
tt 
• 
Ii 
Bl! .IL • -ij- 
Bl! .IL / '1 
tt 
iaJ il"'t 


C82 -84 
CK45B 1 H 1 02K 
CERAM I C 
l OOOPF 
K 


CBS 
'*' 
C90-2022·· 05 
ELECTRISl 
l !::iUF 
l 6WV 
C86 
, 97 
C9 1 -0 1 1 9-05 
CERAM I C 
0. 047UF 
·· 


CBB 
CC45Sl l H 1 20J 
CEf<AM I C 
l 2PF 
J 


C89 
C092M 1 H 1 52K 
MYLAR 
1 500PF 
K 


C90 
CC!92M 1 H 1 83K 
MYLAR 
D. D l BUF 
K 


C9 1 
CC:l92M 1 H 1 031< 
MYLAR 
0. O l OUF 
K 


C92 
CE04W 1 A220M 
ELECTRISl 
22UF 
l DWV 


C9 3 
CfY-J2M l H682K 
MYLAR 
6800PF 
· 


C94 
CE04W 1 H4R7M 
ELECTRISl 
4. ?UF 
50WV 


C'75 
CC45SL l H47(]J 
CEl<AM I C 
47PF 
J 
C95 
CC:l''l2M 1 H473K 
MYLAR 
D. 047UF 
·· 


C96 
C9 l ·-0769·-05 
CERAM I C 
0 . O l lJF 
M 
en 
CC45SL 1 H390.J 
CEl<AM I C 
39PF 
J 
C9'-} 
C9 l ··0"?69···D5 
CEr\AM I C 
D . D 1 UF 
M 


C l OO 
C9 1 -0 1 1 9·-05 
CEl<AM I C 
0 . 0 4 7UF 
K 


C lO l 
CK45B 1 H l 02K 
CEl<AM I C 
l OOOPF 
K 


C 1 02 
C9 1 ·-0769 ··05 
CEF<AM I C 
0 . O l UF 
M 
C 1 03 
CE04W 1 H 1 00M 
ELECTRISl 
l OUF 
iOWV 
C l0 4 
cc4:;sL i H4 70J 
CElAM I C 
47PF 
J 


C 1 05 
CK4513 1 H22 1 K 
CEl<AM I C 
220PF 
·· 


C l 0 6 
C9 l ···O l l 9·· 05 
C ElAM I C 
0. (]47UF 
K 


C W? 
CC45SL 1 H470.J 
CERAM I C 
47PF 
J 
C l OB 
CE04W l HO l OM 
ELECTl<ISl 
l. OUF 
50WV 
C 1 09 
CE04W 1 HR4 7M 
ELECTRISl 
CJ. 47UF 
50WV 


Cl l O 
CS 1 5E l ER 4 7 M 
TANTAL 
0. 47UF 
;!.:jl) 


C l l 1 
CE04W 1 H0 1 DM 
ELECTH ISl 
1 . OUF 
50WV 
C l l 2 
CED4W l H 1 00M 
ELECTRISl 
l O U F 
)()WV 
Cl 1 3 
CE04W 1 H4ffi'M 
ELECTHISl 
4. ?UF 
50WV 
Cl 1 4 
CE04W 1 H0 1 0M 
ELECTlISl 
1 . OUF 
50WV 


C l l 5 
C9 l ·· O l 1 7-- (]5 
CElAM I C 
n . (] 1 UF 
· 
C 1 1 6 
CC45SL 1 H 1 0 1 .J 
CERAM I C 
l (]OPF 
.J 


C l l7 
CE0 4 W l A470M 
ELEC TFm 
47UF 
l OWV 
C l l B 
CE04W 1 H0 1 0M 
ELECTRISl 
1 . OUF 
50WV 


C l l 9 
CE04W l H l (]OM 
ELECTRISl 
l DUF 
)()WI...' 


c 1 () 
CC!'-J2M 1 H 1 031< 
MYLAR 
Cl. 0 1 OUF 
K 


C l 2 l 
CE04W l HO l (]M 
ELECTF<ISl 
l . (]LJF 
:;owv 


c 1 22··· 1 ?4 
CC4'.'iSL 1 H 1 (] 1 .J 
CERAM I C 
l OOPF 
J 


C l 25 
CE04W l HO l OM 
ELECTRISl 
l . OUF 
:;owv 


C 1 26 
CE04W 1 H4ffi'M 
ELECTFISl 
4 . ?UF 
50WV 


c 1 n , 1 B 
CE04W 1 H0 1 0M 
ELECrFm 
1 . OUF 
50WV 


c 1 ;!.'-J 
CE04W l A470M 
ELEC TlISl 
47UF 
l OWV 


C 1 30 
CE04W 1 H 1 00M 
ELECTRISl 
l OUF 
50WV 


C J: 3 1 
CE04W l H4FnM 
ELECTRISl 
4. 7UF 
:;owv 


C 1 32 , 1 33 
CE04W 1 H0 1 0M 
ELECTRISl 
1 . OUF 
50WV 


C l 34 
CE04W l A470M 
ELECTFm 
47UF 
l DlN 


C 1 36 
CE04W 1 A470M 
ELECTR ISl 
47UF 
l O W V 


C: l :37 
CK4'il3 l H l OK 
CERAM I C 
l DDOF'F 
I< 


C 1 38··· 1 40 
C9 1 ···0 1 1 '-J -O:i 
CERAM I C 
(J . 047UF 
·· 


C l 4 l 
CED4W l A470M 
ELECTlf;i 
47LJF 
l DWV 


C 1 42 
C9 1 -(] 1 1 9 --0i 
CERAM I C 
CJ. 047UF 
·· 


C 1 43 
C9 1 -0769 -0j 
CEfAM I C 
0 . O l UF 
M 
C l 46 
C9 l ·- Dl 1 9 -··05 
CERAM I C 
(J. 047LJF 
K 


C 1 47 
C9 1 ·-D 1 1 7 -·05 
CERAM I C 
(J. 0 1 UF 
K 


C l 4B , 1 49 
C'-J l ···O l l 9 ··{)5 
CEfAM I C 
0 . 047LJF 
K 
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New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# l!ft • .Jt 
1fL 
• 
Ii 


C 1 50 
C l '.S l , 1 52 
C 1 53 
C 1 54 , 1 55 
C l '.."j6 


c 1 58 ' 1 59 
C l 60 
C 1 6 1 
C l. 6;·- 1 65 
C 1 66 


C l. 67 
C 1 68 
C J 6<J 
C 1 70 
C l i'1 


C l 72 
C l i'3 
C l7 4 
C 1 7j 
C l 76 


C l T? 
C l 78 
C 1 79 
C l. BO 
C 18 1 , 1 82 


C HU 
C l B 4 
C 1 85 
C l B 6 
C 1 87 


C lE 3 8 
C 1 89 
C l 9() 
C 1 9 1 
C l. 94 


C 1 96 
C l. 9 7 
C 1 98 
C l. 99 , 200 
C20 1 


C202 
C203 
C?04 
C205 
C206 


C207 
C208 
c;;(]9 ' 1 (] 
TC l 
TC2 


Parts No. 


C9 1 ·-D 1 1 7 ... 05 
c<J l ·- 01 1 9 ... 05 
CC45SL 1 H470J 
C9 1 -·0 1 1 9 -05 
CC45SL l H l ElOJ 


C9 1 --D l 1 9 --05 
C 9 l .. Ol l 7 .. 05 
CC45SL 1 H470.J 
C9 l .. ffi'69 .. D!:'i 
CE04W l HO l OM 


C9 l .. D769 .. [J5 
CE04W 1 Hf<47M 
CT!92M l H4 721< 
CED4W 1 H 1 00M 
CE04W 1 Hf<47M 


CE04W l C l O l M 
C90 -0866 .. 0'..°i 
C092M l H l 04K 
C90·--0864 ··D5 
C092M l H l D:3K 


CE04W 1 Hf<4 7M 
CE04W l A470M 
CE04W 1 H4f<7M 
CE04W l A470M 
conM l H473K 


CO''l2M 1 H 1 81< 
CK45B l H47 l K 
C9 1 .. ·D 1 l 7·-05 
CC45U.J l H l DOD 
CK45B 1 H47 1 K 


CC45SL l HJ](JJ 
C9 1 --0769·-0j 
CC4j)L l HOjOC 
CC45SL 1 H030C 
C9 l .. ·D 1 1 ·;i .. o:; 


Cl<4513 1 H56 1 K 
CE04W l A470M 
CK45F 1 1-12;nz 
CE04W 1 A470M 
C9 1 ·-D l 19 .. 0'..°j 


CK4jF l H2;3z 
c9 1 .. 0 1 1 9 .. D:J 
c9 1 .. · 1 mm .. D5 
C<J 1 .. fJi'69 .. 0'.':J 
CE04W l H 1 00M 


CK45B l H2K 
CE04W l H 1 0DM 
C9 1 .. 0 l 1 9 .. ·05 
CfJj .. fJJ 1 :J -O:J 
cos .. r.m:m .. 1 s 


E4D -O;;;i'3· .. fJ'..°i 


E40 .. ()]7:3 .. (J5 
E40 .. 0473 .. 05 
E40-- Di73 .. 05 
E40 .. ·D673 --0'..°j 


Descr ip t ion 


CERAM I C 
crnAM I C 
CERAM I C 
CERAM I C 
crnAM I C 


CERAM I C 
CEf<AM I C 
CERAM I C 
CERAM I C 
ELECTR tsl 


CEf<AM I C 
ELECTRtsl 
MYLAf< 
ELECTf<tsl 
ELECTf<tsl 


ELEC Tf<tsl 
ELECTf<tsl 
MYLAf< 
ELECTf<tsl 
11YLAR 


ELECTf<tsl 
FLECTf<tsl 
ELECrntsl 
ELECTf<tsl 
MYL Af< 


MYLAf< 
CEf<AM I C 
CERAM I C 
crnAM I C 
CERAM I C 


CEf<AM I C 
CEf<AM I C 
crnAM I C 
CERAM I C 
CEHAM I C 


CERAM I C 
ELECTF<tsl 
CERAM I C 
ELECTf<tsl 
CEf<AM I C 


CEf<AM I C 
CEf(AM I C 
CEf<AM I C 
CERAM I C 
ELECfW 


CEf<AM I C 
ELECTf<tsl 
crnAM I C 


I! la 


Tf< I MM I NG CAP 
Tf I MM I NG CAP 


/ M. 


0. O l UF 
0. 047UF 
47PF 
0. 047UF 
l 8PF 


0. 04.i'UF 
0. (l l UF 
47PF 
0. O lL J F 
1. OUF 


0. D l LJF 
D. 47UF 
4700PF 
l DUF 
0. 4 i'UF 


l ODUF 
4 i'OUF 
D. l OUF 
20UF 
0. D l OUF 


D. 4 i'UF 
47UF 
4. ?UF 
47UF 
0. 047UF 


1 800PF 
470PF 
(). O l UF 
l OPF 
470PF 


T3PF 
(). 0 1 UF 


c.:· 
J. DPF 
3. OPF 
D. D l UF 


560PF 
47UF 
(]. 022UF 
47UF 
0. 04 i'UF 


0. D22LJF 
0. 04 i'UF 
0. 022UF 
0. [] l LJF 
l OUF 


20CJPF 
l OUF 
0. 047UF 
< WP l 
( 20P l 



I< 
I< 
J 
·· 
J 


·· 


·· 


J 
11 
50WV 


M 
50WV 
K 
50WV 
50WV 


l 6lV 
6. JWV 
K 
l OWV 
I< 


50WV 
l O Wt..J 
50WV 
l OWJ 
·· 


K 
K 
·· 


D 
·· 


J 
M 
r- 
I 


K 


·· 


l O W V 
z 
l OW V 
r 


z 
.. 


·· 


M 
:iOWV 


P I N CtslNNECrnf< 
P I : CISINNECTISlf< 
P I N CtslNNECTtslf< 
P I t CtslNNECTtslR 
p IN umNECTISIF< 


< M I N I , 2P l 
< M I N I , 3P l 
< M I N I , 4P l 
( M it H , jp l 
< M I N I , 6f'' ) 


Desti- 
Re ­ 
nation marks 
i± 
lfiJ - 


TS-440S 


65 


TS-440S 


66 


New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Tel le ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# !!!Hit -it 
ttL 
m 
Ii 


CF l 
* 


CF2 
:t.: 


CF3 
CF4 
L1 


L 
.-, 
'-· 
L3 
, 4 
L c· 
.,J 


L6 
L"i 


L_<) 
Ll () 
Ll 1 
Ll 2 
L1 3 


Ll 4 
L1 5 
Ll 6 
Ll B 
Ll 9 


L::'O 
L2 l 
X l 
* 


VR l 
:t.: 


VR;: 
VR3 
VF<4 


L' 
> -J 
VR6 


Vfa 
VRB 
VR9 
' HJ 
W9 
W24 


W43 
, 44 
W4<) 
W5 1 
52 
w=·c:- 
... J ... J 


D 1 
··-6 
07 
, B 
D9 
O lD 
D l l 


ll l 2 -- 1 8 
D 1 9 
.·-,.·-. 
c: c: 


023 ... ;9 
D30 
03 1 
·· 34 


Parts No. 


E40 -0773·--05 


E40-- 0973-- 0S 
E40 -- 1 ()i'3 --05 


F02-- 044-- 04 


L.7 --0356--0'.'j 
L 7-- ()]:i'.:)-- 0'.'"i 
L i'? --03 1 5 -0'.'j 
L 7-- m:; l -- 0'.'i 
L34 --()70E3 -05 


L34-- 0943-- 0'.:'i 
L34--0664 -0'.'j 
U4-- 094S-- O'i 


1..30 -0503 --0'.'j 
L40-- 4 7 l l -- 13 


L-40 -- 1 o;;: 1 -- 1 3 


L40-- l 5 l l -- l 4 
L.40 -- 1 01 1 -- 1 4 
U4-- 0535-- 0'.:'i 
L-40 -- 1 0 1 1 -- 1 4 


L40-- :B9 l -- l 3 
u;;: --020 1 - w) 
L40-- 339;:·- 02 
L34 -- 1 ;;:4 -0'.:) 
L40-- l 02 1 -· ()] 


L.40 ·- 1 () 1 1 ·- 1 4 
L40- 682:i-- 04 
L i'"i' · - 1 3CE>-O:) 


N09·- 064 l --{15 


N3CJ--JL104 --46 


F: l 2 -- 7407-- D5 
R l ;;: --3447--CJ:'-1 
f\ l ;>- 44 1 4 -- 0'.'i 
f\ l 2 -- 24 1 4-- 0S 


f\ 1 ;;: --:)4 1 7 --Ll':i 


f\ l 2-- ;4 l 4-- 0'.'i 


f\ 1 ;;: --344 i' --05 


f\ l 2 --44 1 4 -- 0'.') 
f\92 --0 1 '.:iO --(]'.:-j 
F9?-- D l '.:'i[J- o'.'; 


R92 --0 1 '.:)0 --Cl:) 
WJ2-- D l '.::iO-- D'.'i 
f\92 - 0 1 ':i() --0:) 
F:%: -- O l )0-- D'."i 


1 ; 1 ()07 
l '.::) l '.'if37 
1 SS 1 33 
l :; 1 :;m 
1 '.::)S l 33 


l :; l '.::iB7 
1 N60 
l :;'.::; l 33 
1 N60 
l :;; l ::n 


Descr ip t ion 


P I N CISINNECT!51f\ 
P I N CISllNECTISlR 
P I N CISINNECTl".lf\ 


HEAT :; I NI< 


CE-:F\AM I C F I LTER 
CERAM I C F I L. Tm 
CEF\AM I C F I L.Tm 
cmAM I C F I L.Tm 
Ctsl I L. 


Ct I L 
Cr I L 
CISI I L 
I FT 


( M I N I , i'P ) 
( M I N I , 9P ) 
C M I N I , l OP ) 


SMALL F I XED I NDLJCTISIR 


SMALL F I XE D I NDLJCTISIR 
SMALL. F I XE D I NDLJCTISIR 
SMALL F I XED I NDUCTISIR 
CISl I L. 
SMALL F I XED I NDUCTISIR 


SMALL F I XED 
I NDUCTISIR 
ISISC I L.L.AT I NG CISI I L. 
SMALL. F I XED I NDLTISIR 
Ctsl I L. 
SMALL. F I XED I NDUCTISIR 


SMALL F I XE D I NDUCTISIR 
SMALL. F I XED I NDUCTISIR 
CRYSTAL. RESISINATISIR 


:;U\ E W 
PAN HEAD MACH I NE SCREW 


TF\ I MM rnG Pn . ( soon 
rn I MM I NG PISIT. ( l DK ) ) --METEf\ , '.:)'.;B 
·rn I MM I W:i 
Pn . ( S(]l< ) S-- M ETm 
Tf\ I MM l MG PISIT. ( '.:iK ) !ISIL. Tr::1GE , ETC. 
TF: I MM I NG Pflr. ( l DOK l '.3PEECH Pf\ISIC 


·rr;o I MM I NG Pfff. ( SK ) CARR I ER :;up 
TR I MM I NG PISIT. ( l DI< l CAf<f< I Ef\ '.3UP 
Tf\l MM ING PISIT. ( '.'iDK l Cl S ID E HmE 
JUMPER REST 
0 ISIHM 
JUMPER REST 
0 ISIHM 


JUMPER REST 
0 QHM 
JUMPER REST 
Cl ISIHM 
JUMPER REST 
0 QHM 
JUMPER REST 
Cl ISIHM 


D IISI DE 
D I ISIDE 
D I ISI DE 
D IISI DE 
D I ISIDF 


D IISI DE 
n rnm-: 
D I ISIDE 
D I ISIDE 
D IISI DE 


Desti- 
Re­ 
na ti on 
mar ks 
i± 
laJ - 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# P.!HIHJ- 
t'L 
S 
ii 


D35 
036 
D37 , 38 
D39 
D40 


D4 l 
D42 
, 43 
D4:i , 46 
047 
D4E3 
, 49 


()j() 
Di l 
D"'"' 
,_,,_ 
Di3 
, '.'i4 
D"'"' 
,J ... J 


D'.'i6 -- '.59 
D60 
D6 l 
oi: 


()6". 
D63 


06'.5 
. 66 
D67 
D6B -- n 
D74 
·,c_ 
' f ... J 
D76 -- BO 


D B l 
on;:· -- B 4 
I C l 
I C 2 
I C3 
'*' 


I C3 
:*: 


I C4 
I C5 
, 6 
I C? 
I CB 
, 9 
* 


I CB 
, 9 
I C l 0 
0 1 
' ? 


Q3 
04 


05 
06 
ffi' 
, B 
Q9 
0 1 0 


0 1. l 
0 1 2 
G! l 3 
0 1 4 
I] l ) 


0 1 6 
IJ. 1 7 
o m 
0 1 9 
020 


Parts No. 


1 N60 
l S l :i87 
1 5 1 555 
l N60 
1 S 1 555 


l SS l 33 
1 N60 
l SS U3 
M I 20 4 
l )S l 33 


1 ; 1 587 
MTZ0J. l JB 
V06B 
l S l '.'iB7 
MTZ6. ;:JA 


l ;s l :n 
MC92 1 
DAN40 l 
MC9;: 1 
1 3S 1 33 


l ) 1 555 
1 '.=;s 1 0 1 
MC92 l 
MC92 1 
i ;s 1 :n 


1 5 1 5'.:ij 
i ;; l :n 
B X7 1 9 1 
MC3357P 
Mi'4LS 1 23P 


>N74LS 1 ;23N 
UPC 1 1 58H". 
AN6 l 2 
UPG?002V 
M74LSOOP 


SN i'4LSfJON 
BX6 1 24 
3'..)K73 ( Gf< l 
2SC245B ( '( ) 
DTC 1 1 4ES 


3SKT3 ( Gl< l 
DTC l JAE; 
3SK i'3 ( Gf< l 
;?.SG24'.'iB ( Y l 
25(2459 ( BL ) 


DTC l l 4t5 
?SC2459 ( BL l 
DTC l l 4ES 
DTC 1 43T; 
DTC l l 4ES 


".SC2459 ( BL l 
2>G24'.'iB ( Y l 
;5A 1 048 ( Y l 
2SC245B ( Y l 
;2SK l 92 < GF\ l 


D IISI DE 
D I ISIDE 
D IISI DE 
D I ISIDE 
D I ISIDE 


D IISI DE 


D I ISIDE 
D H lDE 
D I ISIDE 
D IISI DE 


D I ISIDE 
D IISI DE 
D I ISIDE 
D I ISIDE 
D I ISIDE 


D IISI DE 
D I ISIDE 


Descr ipt ion 


D IISI DE ARRAY 
D I ISI D E 
D IISI OE 


D IISI DE 
D I ISIDE 
D IISI DE 
D I ISIDE 
D IISI DE 


D I ISIDE 
D I ISIDE 
I C ( NISITCH/PEAK F I LTER ) 
I C 
I C ( DLJAL MISINISI MALT i l 


I C 
I r·: 
I C < BALANCED MISIDULATISIR ) 
I C ( !SIPE AMP X ) 
I C 


I C 
I C < 2CH SW I TCH I NG 
I C ) 
FET 
Tl<ANS I )TISIR 
D I G I TAL TRANS I STISIR 


ITT 
D I G I TAL TRANS I STISIR 
FET 
TRAN) I )TISIR 
TRANS I STISll< 


D I G I TAL TRANS I STISIR 
rnAN; I STISIR 
D I G I TAL lBANS I STISIR 
D I G I TAL TRANS I STISIR 
D I G I TAL TRANS I STISIR 


Tf<ANS I STISll< 
Tl<ANS I >TISIR 
Tf<ANS I )T!Slf< 
mANS I ST!Slf< 
FE r 


Desti- 
Re­ 
nation marks 
ft 
rt;] · 


TS-4408 


67 


TS-440S 


68 


* New Parts 
PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts No. 
Parts 
# Jlft • 
'ff!. 
• 
Ii 
Ali 
.!!. • 


CQ l 
2SA 1 CJ48 ( Y l 


I]; 
DTC l l 4E5 
023 
' '.4 
'.'.:>C'.458 ( Y l 


Q21 ' ;6 
251<3DA ( ISI ) 
027 
'.SA 1 048 ( Y l 


028 
D TC l l 4ES 


0;;:9 -3'. 
DTC 1 43T'.3 


033 
* 
2'.':)A562TM 


034 
;;:SC2458 ( Y l 


l):i'..'i 
'*' 
2SA'.:i6;TM 


036 
, 37 
DTC l 1 4ES 
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3'.)K i' J ( Gf< l 
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;:sA 1 ()48 ( Y l 


l)j() 
DTC l l 4E; 


05 1 
DTC 1 43T'.3 
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2'.':>C24'.'i9 ( BL l 


0'.°j3 
, 54 
Sl24)tl ( Y l 
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DTC l 1 4E'.) 


TH l 
--:. 
' c .. 
l 1 ;.---:;n2--·2 
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X:i9 ··· l 060- DO 
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D I G I TAL TRANS I STISIR 
THERM I :;nm 
THEf<M I S Hm 


:; I DE HJNE UN I T 
SELECT I V I TY UN I T 


1 • 
.JJX UN I T 


Desti - 
Re - . 
nation 
marks 
f± 
iaJ - 
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IC 1 : AN 7808, IC2, 3, 6: AN 7805, IC4: LM2931 Z-5.0, IC 5, 8: NJ M29045 , IC7: NJM 29035, 0 1 : OTC 1 1 4E5, 
02: 250 1 406 (Y) , 03, 4: 25K30(GR), 05, 6: 25C2458(Y ) ,0 1 : 1 5 1 555, 02: MTZ7 . 5JA, 0 5 - 1 2, 1 5 - 1 8: 1 55 1 33, 
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FILTER UNIT (XS 1 - 1 340-00) Component side view 
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or UZ9. 1 BL, 07, 25: MTZ7. 5JA, 0 9 : MTZ4.3JC, 
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0 23 : M C 9 3 1 
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CIRCUIT DIAGRAM TS-4408 


Refer to Schematic diagram on page 1 1 3. 
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PLL UNIT (XS0-2050-00) Component side view 


2SC 1 959 IYI 
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2SK 1 92 (G R l • J 


2SC 2787 Ill 


2SC3 1 1 3 1BI 


2SC2668 IYI 
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,, 
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IC 1 , 4, 9, 1 8: N M 6 1 47, IC2: M 54459L, IC3, 6: SN74LS 90N, IC5, 1 0: M 54460L, IC7, 8, 1 1 , 1 2 , 1 4: SN 1 69 1 3P, IC 1 3, 
1 6: S N 74S 1 1 2N , IC1 5: SN74S 1 0N, IC 1 7 : MB87006, 0 1 , 2, 1 0, 1 1 , 1 6, 1 7 : 2SC 3 1 1 3(B), 03 - 5, 1 2 - 1 5, 1 8 - 20, 2 2 - 24, 
2 6 - 30, 37: 2SC 2668(Y ) 06, 7, 9, 25: 2SC2458(Y), 08: 2SC 1 9 59(Y ) , 0 2 1 : 2SC 2787(L), 031 - 3 5: 2SC 2459(BL) 
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PLL UNIT (XS0-2050-00) Component side view 
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CIRCUIT DIAGRAM TS-440S 


Refer t o Schematic diagram o n page 1 1 3. 
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TS-440S PC BOARD VIEW 


RF UNIT (X44- 1 680-00) Component side view 
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0 1 , 36: 25C2459(BL), 02, 45: 25A562(Y), 03, 4, 6, 7: 25K 1 25-5, 05: 35K74(L), 08, 9, 1 2, 21 - 25, 29 - 3 1 : 25C2668(Y), 
0 1 0, 1 1 , 1 3, 1 4: 35K 1 22(L), 0 1 5 : 25C 2 570A, 0 1 6 : 25C 2538, 0 1 7 - 20: OTC 1 43T5 , 0 26: 25C 1 9 59(Y), 027: 25C 2053, 
0 28 : 25K 1 9 2A (GR), 032, 33, 35, 37, 39: 25C 2603 (E), 034, 46: DTC 1 24E5, 038: µPC4558C, 040: M 74L5 1 45P or 5N74L51 4 5 N 
04 1 : M 5456 1 P, 0 1 : 1 5 1 555, 02, 3 : U 5 1 090, 0 4 , 6, 8 , 1 0, 1 2, 1 4, 1 6, 1 8, 20, 2 2 : 1 5 2 588, 05, 7, 9, 1 1 , 1 3 , 1 5, 1 7, 1 9, 
2 1 , 23, 2 6 - 29, 40: BA282, 0 24, 39, 56 - 58 , 60, 66: 1 55 1 33, 025, 34 - 38, 4 1 - 43 , 45, 47, 49, 5 1 : MA858, 
0 3 0 - 33: 1 5 1 587, 044, 46, 48, 50: ITT3 1 0TE , 052, 53: 1 N 60, 0 54: MV 1 3, 059: VZ3.0B, 067: DAN40 1 , 0 68: U 5 1 090, 
069, D5P-30 1 N 
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CONTROL UNIT (X53- 1 450-00, 1 1 , 1 2) Component side view 


DTC 1 44WS 


DTA 1 1 4ES 


IC 1 : µPD7800G, IC2, 53: TMP8225AP-5 or .PD 8255AC-5, IC3: P5T 5200 , IC4: TC4069UB, IC5, 7: TC40 1 1 BP, 
IC6: TC4030BP, IC20: MB84 1 8-20LP-GRA, IC 5 1 : 5N 74L5 1 38N, IC52: MBM271 28-25JA 1 , IC56: 5N 7404N, 0 1 - 7, 1 4, 
50: DTC 1 44W5, 0 8 - 1 3, 1 8 - 24, 2 5 : DTA°i 1 4E5, 0 1 , 2, 5 - 9, 5 1 - 7 1 , 73, 7 5, 82 - 84: 1 55 1 33, 0 8 1 : 1 55 1 0 1 
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ADJUSTMENT 


POWER 
M I C--@- CAR 
SQL----@--NOTCH 
CJ - ON 


.& OFF 


VOICE 
N B 
ATT 


1 
3 5 
7 
9 
20 
40 
60 


s,\',\i\1/ 1 Li /..t.6.s 
Pw'o 
1 0 
50 1 00 1 50 w 


SWR ,1 1.5 2 
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5 1 0 CD 
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'''" 
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1; If fl If fl /-I If If 
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o. o. CJ. Cl. C1. CJ. Cl. CJ. CJ. 


-8. 8.: ,j_ El. 
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ON AIR 
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F. LOCK 
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PREPARATION 


Unless otherwise specified, set the controls as fo llows . 


POWER . . . . . . . . . . . . . . . ON 
S ELECTIV ITY . . . . . . . . . . . . . AUTO 


BAND . . . . . . . . . . . . . . . . . 1 4 
AGC FAST . . . . . . . . . . . . . . . . . SLOW 


AF . . . . . . . . . . . . . . . . . . . . . M IN 
NOTC H SW . . . . . . . . . . . . . . . OFF 


RF . . . . . . . . . . . . . . . . . . . . . . MAX 
PROC SW . . . . . . . . . . . . . . . . . . OFF 


NOTC H . . . . . . . . . . . . . . . C ENTER F . LOCK SW . . . . . . . . . . . . . . . OFF 


SQU ELC H . . . . . . . . . . . M IN 
1 M H z SW . . . . . . . . . . . . . . . . . . OFF 


M IC . . . . . . . . . . . . . . . . . . . . M IN 
NB SW . . . . . . . . . . . . . . . . . . . . . . OFF 


REQUIRED TEST EQUIPMENT 


1 . DC Voltmeter (DC V.M) 


1) Input resistance : More than 1 M!J 


2) Voltage range: 
1 . 5 to 1 000V AC/DC 


NOTE : A high-precision mu ltimeter may be used . 


However, accurate reading can not be obtained for high­ 


impedance circuits . 


2 . DC Ammeter 


1 ) C urrent ra nge: 1 . 5A, 
3A, 
20A, High-precision 


ammeter may be used . 


3 . RF VTVM (RF V . M ) 


1 ) Input impedance: 1 M!J a n d less than 3pF, min . 


2) Voltage range: 1 OmV t o 300V 


3) Frequency range : 
1 OkH z to 1 OOM H z or greater 


4. AF Voltmeter (AF V . M l 


1 ) Frequency range: 50Hz t o 1 OkH z 


2 ) Input resistance : 
1 M!J or g reater 


3) Voltage range: 1 OmV to 30V 


5. AF Generator (AG ) 


1 ) Frequency range: 200Hz to 5kH z 


2 ) Output: 1 mV or less t o 1 V , low distortion 


6. AF Dummy Load 


1 ) Imped ance: 8!1 


2) Dissipation : 3W or greater 


7. Oscilloscope (SCOPE) 


Requires high sensitivity, and external synchronization 


capability . 


OFF 
OFF 


I 
I 


CAR . . . . . . . . . . . . . . . . . . . M IN 
ATT SW . . . . . . . . . . . . . . . . . . . . OFF 
IF-S H IFT . . . . . . . . . . . . . C ENTER S END/R EC . . . . . . . . . . . . . . . . . R EC 
FUNCTION 
AUTO . . . . . . . . . . . . . . . . . . . . . . . OFF 


A/B . . . . . . . . . . . . . . . A 
AT TUNE . . . . . . . . . . . . . . . . . . . OFF 
R IT,X IT,SPLIT . . . . . . OFF 
VOX SW . . . . . . . . . . . . . . . . . . . OFF 


8. Sweep Generator (SWEEP) 


1) Center frequency: 50kHz to 90MHz 


2) Frequency deviation : Maximum ± 35MHz 


3) Output voltage : 0. 1 V or g reater 


9. Standard Signal Generator (SSG ) 


1 ) Frequency range : 50kHz to 50MHz 


2) Output: 
- 20dB/O. 1 µV to 1 20dB/ 1 V 


3) Output impedance: 50!1 


4) AM and FM modulation can be possible. 


NOTE : G enerator must be frequency stable. 


1 0 . Frequency Counter (f . counter) 


1 ) Minimum input voltage: 50mV 


2) F requency range: 50MHz or g reater 


1 1 . Noise Generator 


Must generate ignition noise containing harmonics be­ 


yond 30M H z . 


1 2 . RF Dummy Load 


1 ) Impedance: 1 50!1 and 20!1 


2) Dissipation : 1 50W or g reater 


1 3 . Power Meter 


1 ) Impedance : 
50!1 


2) Dissipation : 
1 50W cintinuous or g reater 


3) Frequency limits : 60MHz or greater 


8 9 


TS-4408 


90 


ADJUSTMENT 


1 4. Spectrum Analyzer (SPE-ANA) 


1 ) Frequency range : 
1 OOkHz to 1 1 OM Hz or g reater 


2) Bandwidth: 1 kHz to 3MHz 


1 5 . Detector 


1 ) For adjustment of PLL/VC O BPF 


INPUT 0-----t---+ ::ll-t--U OUTPUT 


To PLL unit or 
5P 
To oscilloscope 
C ontrol unit 
1 OOP 


G N D 0-----9--"'1.---.; GND 


1 6 . Directional Coupler 


1 7 . Power supply 


PS-430 


1 8 . M icrophone 


MC-60A or MC-42S 


< REFERENCE > 


Japanese "SG" 
American "SG" 


- 6 dB · - · - · · · · · · - · - - · - - 0 . 2 5µV 


0 dB - - - - - -- - - - - - - -- - - 0. 5µV 


6 dB 
· · · · - - - - - - - - - - - - - 1 µV 


1 2 dB - · · - - - - - - - - - - - - - - 2µV 
24 dB - - -- - - - - - - -- - - -- - 8µV 


30 dB 
·· · · · · · · · · · · · · · · · · 1 5. 8µV 


40 dB - - - - - - - - - - - - - - - - - 50µV 


50 dB 
- - - - - - - -- - - - - --- 1 58µV 


60 dB - - - - - - - - - - - - - - - - - 500µV 


70 dB - - - - -- - - - - ----- -- 1 . 58mV 


80 dB - - - - - - - -- - - - - - - - - 5mV 


90 dB ------- ---- - - - - -- 1 5 . 8mV 


1 00 dB -·- - - - - - - - - -- - - - - 50mV 
1 20 dB - - - - - - - - - - - - -- - - - 0. 5V 


TS-440S 


ADJUSTMENT. 


• 
VOLTAGE CHECK. ADJUSTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
Specification/Remarks 
equipment 
Unit 
Terminal 
Unit 
Part 
Method 


1 . Voltage 
1 ) POWER : ON 
DC V . M 
IF 
1 9 - 5 
Check 
1 3. 3 - 1 4. 3V 


RF G A I N : MAX 
1 9 - 9 
4. 5 - 5 . 5V 


MODE : USB 
1 9 - 1 0 
7 . 2 - 8 . 2V 


STBY : REC 
9 - 1 
SW"A" VR-4 
2 . 6V 
+ 0. 0 5V , - OV 


2 7 - 4 
IF 
VR-5 
8 . 8V 


• COMMON ADJ USTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
Specification/Remarks 


equipment 
Unit 
Terminal 
Unit 
Part 
Method 


1 . CAR 
MODE : USB 
Oscilloscope IF 
1 4 - 2 
IF 
L 1 5 
0. 4V/p-p 
± 0. 0 5V/p-p 


Freq . counter 
TC 2 
8. 3750MHz 
± 50Hz 


• PLL ADJ USTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
Specification/Remarks 


equipment 
Unit 
Terminal 
Unit 
Part 
Method 


1 . Reference 


oscillator 


frequency 
36MHz 
Freq . counter PLL 
TP6 
PLL 
TC 1 
36.000, 000M Hz 
± 1 0H z 


(R96) 


2 . RIT 
1 ) FREQ : 1 4. 0000MHz 
D ISPLAY 
SW"A" VR3 
1 4.000,00 R IT.0.0 


MODE : A M 


RIT Pot : C ENTER 


RIT SW : ON 


2 ) R IT Pot . : FULL CW ( + ) 
1 4. 00 1 20 R IT 1 . 2 o r more 


--------------------------- ------------------------- 
---------------------------------------------- 


R IT Pot. : FULL CCW - ) 
1 3 . 998.80 RIT - 1 . 2 or more 


3. VC05 
DC V . M 
PLL 
TR 1 1 
PLL 
T20 
5 . 0V 
± 0. 2V 


(R 1 46) 


4. VC04 
1 ) FREQ : 1 4. 0000M Hz 
DC V . M 
PLL 
TP 1 


MODE : A M 
(L2) 
PLL 
T 1 
3 . 8V 
± 0. 1 V 


Disconnect PLL- 6 connector 


when PLL unlocked . 


2) MODE : USB 
4. 2 - 4 . 6V 


3) MODE : LSB 
3. 2 - 3 . 6V 


4) MODE : USB 
Freq. counte1 PLL 
3 - 2 
SW"A " VR7 
456.875kHz 
± 1 


IF S H IFT Pot. : C ENTER 


5) IF SH IFT Pot. : FULL CW 
457.875kHz or more 


6) IF SHIFT Pot. : FULL CCW 
455.875kHz or less 
7) IF SHIFT Pot. : CENTER 
456. 875kHz 
456.874 - 456.876kHz 


5. VC03 
1 ) FREQ : 1 3. 9999MHZ 


MODE : AM 
DC V.M 
PLL 
TP2 
PLL 
T2 
6 . 2V 
± 0. 1 V 


(L 1 3) 


2) FREQ : 1 4.0000MHz 


MODE : AM 


6. PLL 6. 6MHz 
1 ) FREQ : 1 4.0050MHz 
Oscilloscope PLL 
TP3 
PLL 
T3 - 5 
MAX 
Ref. 0. 2V/p-p 


BPF 
MODE : AM 
(R60) 
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TS-440S 


ADJUSTMENT 


Measurement 


Item 
Condition 
Test 


equipment 
U n it 
Terminal 
Unit 


7. PLL 
1 1 MODE : AM 
Tracking 
PLL 
ICB-1 


62MHz BPF 
Readjust T9 IVC02 OSC coil) to Gen. 
11 pin) 


unlock. !Core is fully bottom po- 
sition) 


21 Connect 560fl resister in Tracking Spectrum 
TP4 


Gen. output line. Use oscillo- 
analyzer 
IR641 


scopes probe to connect to spec- Probe 
trum analyzer. 


8. VC02 
1 I Reset operation must also be 
DC V.M 
PLL 
TP5 
PLL 


performed. 
IL21 I 


*See a microprocessor 
operation check. 
1 I FREQ : 1 4.0000MHz 
MODE : AM 
21 FREQ : 1 3.999,9 : MHz 
MODE : AM 
31 FREQ : 1 4.000,00 MHz 
Spectrum 
PLL 
TP4 
PLL 
MODE : AM 
analyzer 
IR641 


9. PLL 30MHz FREQ : 1 4.250.00MHz 
Oscilloscope PLL 
TP7 
PLL 
BPF 
MODE : AM 
IC 1 2-5pin 


1 0. PLL 38. 5 - 
FREQ : 1 4.250.00MHz 
Oscilloscope PLL 
TPB 
PLL 
39MHz SPF MODE : AM 
IR 1 1 21 


1 1 . PLL VCO 
1 I Disconnect RF unit coax. cable Tracking 
PLL 
IC 1 4-1 pin 
16. 5 - 
IVCOI 
Generator 


36MHz) 
21 Connect 560fl resistor in Track- Probe 
TP9 
PLL 
BPF 
ing Generator output line. 
Spectrum 
IL33) 


Use oscilloscope's probe to 
analyzer 


connect to spectrum analyzer. 


1 2. 39MHz 
FREQ : 24.9500MHz 
Spectrum 
PLL 
TP9 
PLL 
Spurius 
MODE : AM 
analyzer 
IL33) 


radiation 


1 3. VC01 
1 ) FREQ : 29.9999MHz 
MODE : AM 
FREQ : 22.0000MHz 
21 FREQ : 2 1 .9999MHz 
DC V.M 
PLL 
TP 1 0 
RF 
FREQ : 1 4.5000MHz 
IR 1 381 


31 FREQ : 1 4.9999MHz 
FREQ : 7. 5000MHz 
4) FREQ : 7.4999MHz 
FREQ : 30.0 i30kHzl 
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Adjustment 


Part 


T6,7,8 


T9 


VR 1 


T10, 1 1 
' 1 2 
T1 3, 1 4 
' 1 5 


T1 6, 1 7 
' 1 8, 1 9 


VR2 


T21 


T22 


T23 


T24 


Specification/Remarks 


Method , 
rnAcrnc 


560n 
GENERATOR 


GNO 


3dB or less 


I 
- ' 
'--j- 
V R I 


G N D ' 


TP4 
® 
( R64) fO 
,,!..) 
66Ms 
I 
Cose 59.5MHz 


6.4V 


L23 and L21 shorted 
to ground. IPLL 
unlocked) 
Adjust spurious radia- 
tion level. 158.25MHz) 


MAX 


MAX 


Ripple 
l - 


3dB or less ' 


IOUT 


T9 has two peaking point. 
Adjust as shown below. 
± 0. 1 V 


T9 
NG 
[![GOOD 


2 . 2 - 3 . 0V 


20dB 
or more 
-r 
58.25 
66.5MHz 


Ref. 0.3V/p-p 


Ref. 0.2V/p-p 


37. 5dB 
Less than 2dB 
2dB 
between peak and 
point of 37.5MHz. 


45dB or more 


\1/ 
I 
42MHz 


42dB or more 


M"Omll 


31 MHz 39MHz 


± 0. 1 V 


5.3 - 6.3V 
± 0. 1 V 
2.5V 
5.3- 6.3V 
± 0. 1 V 
5.3- 6.3V 
± 0. 1 V 
5.5- 6.5V 


TS-440S 


ADJUSTMENT 


• RX ADJUSTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
S pecification/Remarks 


equipment 
Unit 
Terminal 
Unit 
Part 
Method 
1 . IF AMP 
FREQ : 1 4. 1 750MHz 
SSG 
Rear 
ANT 
RF 
T4,5,3 MAX 
S/N 1 0 dB or more at - 6dB 


(common) 
MODE : USB 
AF V.M 
Panel 
EXT.SP 
input. lV or more/80 at 
RF GAIN Control : MAX 
Oscilloscope 
------ ------ 
AF GAIN control MAX. 
Use the minimum SSG input 
AF dummy- 
T7,8, 1 5 Repeat 2 - 3 times 


possible during alignment. 
load (80) 
9, 1 2, 
in case of T4, 5,3, 1 2, 
1 0, 1 1 
1 0, 1 1 
2. 2nd MIX 
FREQ : 1 4. 1 750MHz 
SSG 
RF 
VR2 
MAX AF Noise level. 


balance 
MODE : USS 
AF V.M 


Connect the SSG to ANT terminal. Oscilloscope 
3. 1 st MIX 
FREQ : . 1 00.0 ( 1 00kHz) 
RF 
VR 1 
MIN AF noise level. 


balance 
MODE : USS 


4. IF TRAP 
FREQ : 29MHz Band 
RF 
T1 
Internal spurius beat 
Repeat 2 - 3 times 70dB or more 
SSG : 45.05MHz 
TC 1 
MIN. 
OUT : 80 dBµ 


5. RX DET 
1 ) FREQ : 1 4. 1 750 MHz 
RF V.M 
IF 
Q9 
IF 
TC 1 
MIN 


Balance 
MODE : USB 
or 
(emitter) 


RF GAIN : MIN 
Oscilloscope 
(R77) 


IF SHIFT : CENTER 
RF GAIN : MAX after 


adjustment 


6. IF AMP 
FREQ : 1 4. 1 750MHz 
SSG 
Rear 
IF 
L 1 ,2,3 MAX AF output 


(SSB) 
SSG : 1 4. 1 760 MHz 
AF V.M 
panel 
4, 1 8,5 Use the minimum 


OUT : 0 dBµ 
Oscilloscope 
SSG input possible 
MODE : USS 
during alignment. 


7. IF AMP 
FREQ : 1 4. 1 750MHz 
IF 
L6 
MAX AF output 


(FM) 
SSG 1 4. 1 750 MHz 
MOD : 1 kHz, DEV: 3kHz 
OUTPUT : 30dBµ 
MODE : FM 


8. S-METER 
FREQ : 29.0000MHz 
ANT 
IF 
VR3 
Full scale 
60 
30dB ± 1 0dB 


(FM) 
MODE : FM 
T' 


SSG : MOD OFF 
OUTPUT : 30dBµ 


9. S-METER 
1 ) No signal 
S-meter 
IF 
VR2 
Set to starting point. 


(SSS) 
(SSG output: OFF) 
(Meter zero) 
2) FREQ : 1 4. 1 750 MHz 
SSG 
Rear 
ANT 
IF 
L3 
S 1 
MODE : USB 
S-meter 
panel 
Adjust counter clock- 
SSG output : SdBµ 
wise from peak. 
(turn slug out) 


3) SSG output : 40dbµ 
VR3 
S9 
40dB ± 6dB 


1 0. Squelch 
1 ) MODE : CW 
Speaker 
EXT. 
IF 
VR4 
Adjust VR slowly and 1 2 o'clock 


threshold 
SELECTIVITY : WIDE 
SP 
stop at threshold. 
SOL control : 1 2 o'clock 


1 1 . Noise 
1 ) FREQ : 1 4. 1 750 MHz 
SSG 
Rear 
ANT 
RF 
T26 
MIN 


Blanker 
NB SW : ON 
DC V.M 
panel 
EXT 
R 1 46 
27 
SSG output : 1 4. 1 75MHz 
Oscilloscope 
SP 
( 10k!J) 


First adjust 20dB input, then 
use the minimum input as 
possible. 


2) Noise Gen. : Low level 
Noise Gen. 
T26 
MIN noise level 
SP 
27 


1 2. Beeper 
1 ) AF GAIN Control : 1 2 o'clock 
AF V.M 
EXT. 
IF 
VRIO 
1 20mV/80 
± 1 0mV 


Depressing I A BI and key at Oscilloscope 
SP 
the same time 
AF dummy 
2) POWER SW : ON 
load 
3) Set to MEMORY CH1 7 when 
turning VFO. 
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TS-440S 


ADJUSTMENT 


• TX ADJUSTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
Specification/Remarks 


equipment 
Unit 
Terminal 
Unit 
Part 
Method 


1 . TX AMPM 
1 ) FREQ: 1 4. 1 750 MHz 
ORV 
RF 
V R 5 
MAX 


MODE: CW 
Oscilloscope 
RF 
T 1 3, 


CAR LEVEL control: MAX 
1 6, 1 7 


R F unit VR 4: CENER 


Disconnect ORV connector from RF 
d 
f 
unit . Then, connect as shown right. 
- 
v56n 


OSCI LLO 


STBY : S END 
SCO P E 


2 ) Reconnect this connector after 
( l / 4 W ) 


adjustment . 


2 . Base Current 
1 ) FREQ: 1 4. 1 750 MHz 


MODE: USB 
Ammeter 
Final 
VR 1 
Current drain 
First adjust VR 1 and VR2 for 


MIC LEVEi control: MIN 
(Minimum current) 
minimum . 


CAR LEVEL control: M I N 
+ 200 mA 
Adjust VR 1 for an increase of 


FINAL unit VR 1 , VR2: MIN 
200 mA when switched to 


Connect Ammeter 
TX . 
8J : EXT Power supply 
Then adjust VR2 for 200 mA 
8 : Power connector 
over this reading . 


Adjust to minimum current with VR 1 
VR2 
Current drain 
and VR2 in the Final unit. 
(Minimum current) 
STBY : SEND 
+ D river current 


(200 mA) + 200 mA 


3. 1 ) ALC 
1 ) FREQ: 1 4. 1 750 MHz 
Power meter 
Rear panel 
ANT 
Filter 
VR 1 
95 w 
Caution: In no case should 


(RF Output 
MODE: CW 
the power be adjusted for 


power) 
CAR LEVEL control: ALC scale MAX 
greater than 1 1 0 watts. 


STBY : SEND 


2) Power 
2) METER SW: PWR 
VR6 
Set to PWR meter 


meter 
STBY : SEND 
g5 W reading 


4. Power down 
1 ) FREQ: 29. 7000MHz 
Power meter 
Filter 
VR3 
50 w 
± 2. 5 w 


MODE: CW 


CAR LEVEL control: ALC scale MAX 


Connect ACC socket pin (PD) to 


50 W from NC. 


STBY : SEND 


2) Reconnect this connector (PD ) 


to NC after adjustment. 


5. Protection 
1 ) FREQ: 1 4. 2000MHz 
1 50!l RF 
Rear panel 
ANT 
Filter 
VR2 
30W 


MODE: CW 
dummy load 


Coax. cable to 1 50!1 dummy load 
Power meter 
r- 
- 
- 
- 
- 
- 
- 
- 
- 
.,..._ 
- . , 
should be 1 m long. 
I 
l m 
l m 
I 


STBY : SEND 
I 
I 


I 
I 


L - - - - - - - - - - - - _ J 


2 ) ANT: OPEN 
1 8A or less 


6. ALC meter 
1 ) FREQ: 1 4. 2000 MHz 
Power meter 
Rear panel 
ANT 
Filter 
VR4 
Set to S meter "O" 
* If this adjustment is per- 
MODE: USB 
formed, step 2) Base current 


MIC LEVEL control: MIN 
must also be performed . 


CAR LEVEL control: MIN 


M ETER SW: ALC 


STBY : SEND 


2) Connect the AG to MIC J ack. 
Power meter 
VR4 
Set to ALC meter 


AG : 1 kHz, 5 mV 
AG 
Filter 
starting point. 


STBY: S END 
AF VM 


3) AG : 6 dB increase level 
VR5 
Adjust for maximum 


(1 kHz, 10 mV ) 
ALC scale reading 


7. Spurious 
FREQ: 2 1 . 2000 MHz 
Power meter 
RF 
VR4 
- 40 dB or less. 


MODE SW: CW 
Spectrum 
MIN 


CAR LEVEL control: ALC scale MAX 
analyzer 


STBY : SEND 
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Item 


8. Carrier 
suppression 


9. SSB made 
frequency 
response 


1 0. Speech 
processor 


1 1 . FM. DEV. 


1 2. CW Side 
tone 


13. Auto antenna 
tuner 
(If AT-440 is 
installed) 


Condition 


FREQ: 1 4. 1 750 MHz 
MODES: USB and LSB 
MIC LEVEL control: MIN 
STBY: SEND 


FREQ: 1 4. 1 750 MHz 
MODES: USB and LSB 
AG output: Two tones 5 mV 
300, 2700 Hz 
Set output to 50 W using MIC 
LEVEL control. 
STBY: SEND 


TS-440S 


ADJUSTMENT 


Measurement 
Adjustment 


Test 
Specification/Remarks 
equipment 
Unit 
Terminal 
Unit 
Part 
Method 
Power meter Rear Panel 
ANT 
Oscilloscope 
(Direc- 
IF VR 7,8 MIN 
- 40 dB or less 


Directional coupler 
or Spectrum 
anlyzer 


Oscilloscope Rear panel 


AG I 
IOK!l 
5mV 


300Hz 
n 
so.n. 


AG2 
2700Hz 


tional 
coupler) 
TS -440 


ANT 
Cont. S50 Adjust as shown 
(Direc- 
(DIP below. 
tional 
SW) 
coupler) 


1§15 B B B B B B 81 
inr- 
OK 


L uss__J Lcss___.".iN 


I 


I 
200 
50 
400 
1 00 
25 11nlr"NG 
ioo 


1 00 1 25 
21 
° 
50 I 


Dll SW are adjT 


able frT 


- 401 to + r5 Hz. 


Power 
meter 


Oscillo 
scope 
or Spectrum 


analyzer 


*If this adjustment is 
performed, step B must also 
be performed. 


If two tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 


1 ) FREQ: 1 4.2000 MHz 
MODE: USB 


AG output: 1 kHz, 10 mV 
Set output to 50 W using MIC 
LEVEL control 
PROC SW: ON and OFF 
STBY: SEND 
21 AG output: 1 kHz, 1 mV 
(20 dB down) 
STBY: SEND 


1 ) FREQ: 28. 7000 MHz 
MODE: FM 
AG output: 1 kHz, 30 mV 
50 mV (K) 


2) AG output: 1 kHz, 3 mV 
5 mV (K) 
MODE: CW 
CW BREAK IN SW: SEMI 
AF GAIN control: 12 o'clock 
VOX GAIN control: MIN 
STBY: REC 
Connect KEY to KEY jack and 
close the key contacts. 
1) BAND: 28.5000 MHz 
MODE: CW 
CAR LEVEL control: MAX 
AT unit VR1: 12 o'clock 
VR2: Fully CCW 
AUTO-THRU SW: AUTO 
AT-TUNE SW : ON 


Power meter Rear panel 
AG 
AF V. M. 


Power meter Rear panel 
Linear 
detector 
AG 
AF V. M. 


Power meter 
AF V.M 
Oscilloscope 


150!1 RF 
dummy load 


ANT 
IF 


ANT 
RF 
(Direc- 
tional 
coupler) 


RF 
EXT. 
SP 
IF 


AT 


VR 6 Level should be the 
same between ON 
and OFF 


VR6 4.6 kHz 


VR3 3 kHz 
0.63V/8!l 
VR9 


TC1 
Minimum SWR meter 
reading 


10 cm 


I TS-440 I---@@ 


25W or more 


±0.1 kHz 


± 0. 1 kHz 


Repeat 2 - 3 times. 
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TS-440S 


ADJUSTMENT 


Measurement 
Adjustment 


Item 
Condition 
Test 
Specification/Remarks 


equipment 
Unit 
Terminal 
Unit 
Part 
Method 
2) AT -TUNE SW: OFF 
Set as shown 
Disconnect No.Q) connector from 
right. 
I 
AT unit. 
STBY: SEND 
I 


Set. SWR 1.25 reading when VFO 
dial is turned. 
3) STBY: REC 
AT 
VR2 Adjust VR2 until AT 
AT TUNE: ON 
TU NE indicator just 
goes off. 


4) AF TUNE: OFF 
Reconnect No.Q) connector after 
adjustment. 
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ADJUSTMENT 


MICROPROCESSOR OPERATION CHECK 


Item 


1 . Reset 
check 


2. Band 


Condition 


1 ) FUNCTION SW: A 
POWER SW: OFF 
Set the POWER SW ON 
while depressing the 11 = B I I 
key. Then release the A = B 
key. 
2) FUNCTION SW: B 


31 IVFO/M I SW: ON 
M.CH SW: Change the chan­ 
nels in 00 through 99 order. 


1 ) I VFO/M I SW: OFF 
1 MHz STEP SW: OFF 
Depress the "BAND : UP" 
key once. 
Press repeatedly. 


2) Hold the "BAND : UP" 
on. 


3) Depress the "BAND: 
DOWN" key once. 


Repeat the operation. 


4) Hold the "BAND: 
DOWN" key on. 


5) 1 MHz STEP SW: ON 
Hold the "UP" key on. 


Hold the "DOWN" key on. 


Operation check 
FREQ: 1 4,000.0kHz 
MODE: USB 
VFO A: Lights 
The "Beeper" sound simul­ 
taneously with POWER ON. 


FREQ: 1 4,000.0kHz 
MODE: USB 
VFO B: Lights 
The frequency display disap­ 
pears. M.CH display lights 
and displays 00-99 order. 
Split display lights when 
turning VFO dial 90-99. 
FREQ : OJ [fil , @] 00.0kHz 
The "Beeper" sounds simul­ 
taneously. 


The MHz display D D , D 
counts up. The "Beeper" 
soudns simultaneously. 
FREQ: 


I 
J. 
1 4,000.0 
1 8,000.0 


i 
! 


1 0,000.0 
21 ,000.0 


i 
! 


7,000.0 
24,500.0 


i 
! 


3,500.0 
28,500.0 


i 
! 


1 ,500.0 
29,500.0 


t 
I 


The "Beeper" sounds at 
each Key-press. 
FREQ: D D , D 00.0kHz 
Displays 1 MHz lower frequ­ 
ency than that previously 
displayed in 2). 
The "Beeper" sounds. 


The frequency display steps 
down 1 MHz at each 
key-press. 
The "Beeper" sounds. 
The frequency display in 2) 
steps down. The "Beeper" 
sounds at each key-press. 
1 MHz LED (green) lights. 
FREQ: D D ,000.0kHz 
The MHz display D D 
advances 1 MHz at each 
key-press. 
The display steps down 
1 MHz at each key-press. 


Item 


3. Dial 


4. MODE 
function 
ILSB, 
USB, 
CW, AF, 
FM, FSKI 


5. 
KEY 


6. Memory 


write 
1 00 CH 
memory 
00-89: 
NORMAL 
91 -99: 
SPLIT CH 


Condition 


1 ) FREQ: 0,000.0kHz 
(j) Check to see if the dis- 
play does not change by 
turning the VFO control 
counterclockwise. And adjust 
the index by turning it in the 
same way. 
® Turn the VFO control 
slowly clockwise. 
Change MODE (ex: depress 
CW once) 


1 ) Depress the once. 


-- MODE/KEY -- 


ITJ o:::J [I] ITJ [O 
[S;] GJ [;] 


1 PG . S l -, 
1 PG .S2 -, 


ITJ ITJ ITJ ITI IJTI 
D O D D 


2) Depress MODE/KEY 
OJ @] 0 [§] [I] 


1 ) FREQ: 1 4.0000MHz 
MODE: USB 
lvFO/M I s w : ON 


2) Repeat VFO/M SW: ON 


3) SW: ON 


4) 


5) 


I M.IN I SW: 


VFO/M SW: 


ON again 


ON 


TS-440S 


O peration check 


CW "C" morse code- - - 
EX: LSB ---- 


USB -- - 


cw ---- 
AM - -- 
FM - - - - 
FSK - -- 


LED lights when depressing 
MODE SW. 
The frequency display dis- 
appears. 
- - 
- - 
- - - 
Seven bar's segment and 
two decimal point displayed. 


FREQ: 1 6. 7890MHz 
The "Beeper" sounds simul- 
taneously. 
The frequency displays dis- 
appears. 
M.CH 
,, Cl 
"-' ,_, 


,,...-- Two decimal 


r-°'"-\ 
point only 


M.CH display lights and dis- 
plays 00 in order. 
FREQ: 1 4.0000MHz 
The "Beeper" sounds simul- 
taneously. 
The frequency display dis- 
appears. 
M.CH display lights and dis- 
plays 00 in order. 
M.SCR LED light. 
FREQ: 1 4.0000MHz 
(Memory is written already) 
FREQ 1 4.0000 MHz 
M.CH display lights and dis- 
plays 00 in order. 
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ADJUSTMENT 


TOP VIEW 


VR7 l 1 8 VR8 


L5 


TC2 


98 


L3 


L2 


L 1 


VR4 IRF GAIN) 
- 


VR5 IRIT) 


VR7 llF SHIFT) 


<.C 
<.C 


VS-1 
(OPTION I 


TC 1 


T 1 0 
T1 1 
T1 2 


L33 
ITP9 I 


T1 7 


T 1 8 


R 1 38 
ITP 1 0 I 


T 1 9 


R96 L21 
I TP6 l lTP5 I 


TS T7 T6 VR 1 


R60 
I TP3I 


T5 T4 T3 T2 


w 
i 


-- 1 ------ 1-l-1-l--lll"""z"j=--w=;j,'7-=cM _ 
__ _ 


. 
' 
-"·r'""' 


,.; ...... -·--.-..H!ml!-- 


"r· 
! 0 : 



% 


1 


- 
" . 


T1 6 VR2 I T1 5 T14 T1 3 
T20 


L40 
R 1 1 2 
ITPS j 
lliII:l 


T1 


L1 
[fill 


I 
L 1 3 
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Note 2 : 


Note 3: 


1 4. 200 M Hz 
0 d B u 
0 . 6 8 V, 8 o h m s 
The SSG s i g n a l of 1 4. 200 M H z , 0 dBu is in put from t h e ANT 
terminal and the audio output of 0.63 V , 8 ohms is obtained by 
adjusting the AF GAIN VR. After then the A F GAIN VR is fixed 
and the SSG signal levels of each secti on is pl otted so that the 
fixed level audio output. 
I n the F M mode, this is the sig n a l level to o btai n the same 
value as the S/N ratio at 0 dBu signal i n put. 
The SSG output is measu red through 0 . 0 1 uF ceramic capacitor 
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t : 1 4 . 2 0 0 MHz 


Freq uency : 
1 4 . 200 M H z 
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.6V 
l . 3V 


Note 1 : 
The h i g h frequency section is measu red by the R F valve voltmeter i n the CW 
mode, and the low frequency section is measu red using the AF valve voltmeter in 
the USB mode to obtain this value. 
Note 2: 
T h e v a l u e of the audio i nput s i g n a l is obta ined by the 1 kHz single t o n e which 
measu res al most full scale with i n the ALC zone of the meter i n the U S B mode or 
sta ndard modulation ( ± 3 kHz, dev . ) i n the FM mod e . 
Note 3: 
S et the M IC VR t o i t s m a x i m u m level position. 
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* New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 
PARTS LIST 
Telle ohne Parts No. werden nlcht gellefert. 
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Ref. No. 
Add ress New 
Parts 
# P.!Hlt % 
ftL 
S 
fi 


* 


'*' 


'*' 


:f 


i: 


'*' 


'*' 


:t-: 


'*' 


'*' 


'*' 


'*' 


'*' 


'*' 


C l 
C2 
, 3 


C 4 
-, 
- , 


CE3 
, 9 
'*' 


C l O 
' 1 1 


C l 2 


>1: 


:f 


'*' 


)j: 


:f 


Parts No. 


AO 1 ··- 1 ()()() --()'. 


AO l -- l ()() l -- l ;:. 
AO 1 -- 1 002 -- 1 2 


A20-- ;56 l -- 03 
A20 ·-'.':i6 l ··[J3 


A!0-- 2562-- 03 


A-3·-- 1 49 1 --03 


B40- 3640-- 04 


B40 --364 1 --04 


B40-- 36t.Q--D4 


B4 1 --0627 -- 1 4 


B4 l -- D63D-- 04 


B42 -- 1 733 -- 1 4 
134;:.-- 1 7:33-- l 4 


B42 ·· 1 7('() --()4 
1342-- l 770- 04 
134>-'.4:m--o4 


B46 --04 1 1 -DO 
B'.:'jO-- BOi l --00 
B50 --BO'.'i 1 --00 
B'.:iO-- ElD52-- 00 


C9 1 --06 4 7 --0::i 
C9 l ···D496-- D'.:i 
CK45E2H 1 03P 
C9D-- ;.'.()34-- D:'i 
CK45F 1 H473Z 


CK4:iF l H l (JJZ 


E 1 B --03'.'i 1 -05 


E2D --02B3 --05 


E:m-- 1 639 -- 05 
E30 -- 1 643 -- 1 '.'i 


[]0 -- l 644-- l 5 


EJ0 -- 1 645 -05 
E30-- l 647-- 05 


HJ 1 --093'-J --03 
FOj--·402'-- 05 
F05 --4CJ2;: --D'.'i 
FD'.:i- 60' l -- o; 
F09 --04 1 0 -04 


G02-- 0:i49-- 04 


HO 1 --4693 --04 
HO l -- 4693-- ()4 
HO 1 --4694 -04 


H03--ZB l -- 04 
H l CJ -- ;:567 -()2 


H l O-- ;:.:i68-- D;.'. 
H 1 ;: -- 1 3B9 -04 


H20-- l 430-- 03 
Qj -() l ()j -()4 


J02 -- 03;!3-- ()5 


PS-50 
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cm;E 
C f.'6E 


PAtEL A>SY 
PANEL AS'.-3Y 


PANEL A;:;y 
F<EAF< f"ANEL 


Desc r ipt ion 


( UF'PEf< l 
( U'l W Ef < ) 
( Ll\IWEf< l 


Ml\IDEL NAME PLATE 
Ml\IDEL NAME PLATE 
Ml\IDEL NAME PLATE 
CAUT l l\IN LABEL 
( 220V l 


CAUT l l\IN LABEL 
( 24DV l 


Desti - 
Re­ 
n ation 
marks 
i± 
j.;J 1i:ilt 


KMW 
x 


T 


k"" 
MWX 
T 
MW 
TX 


CAUT i l\IN LABEL 
CAUT I !\It LABEL 
LABEL 


( 1 20V/220V/24DV 
MTW 
( l 20V/220V/240V 
X 


( FUSE , 4A l 
MTW 
LABEL 
( FLJSE , 4A l 
X 


CAUT I !\IN LABEL. 
( 1 20V l 
V 


WAf<F<ANTY CARD 
I NSTRUCT i l\IN MANUAL 
I NSTRUCT i l\IN MANUAL 
I NSTRUCT l l\IN MANUAL 


crnr:iM I C 
CEF<AM I C 
CEf<AM I C 
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CEf<AM I C 


CE:F<AM I C 


O . O l UF 
P 


470PF 
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(J. O l OUF 
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0. 047UF 
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0. D 1 DUF 
Z 


SQCKET 
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AC F'l\IWEF cmm 
AC 
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AC 
PlSlWEf< cmm 
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;..E New Parts 
PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. 
No. 
Address New 
Parts No. 


Parts 


# l!tHIH} 
t'L 
!Ir 
Ii 


D l 
D l 
01 


C l 
C3 
C4 
Cj 
C 6 


C 7 
C8 
C9 


MC l 
MC4 
MC"j 


F l 


-- l l 


Jo;: --044°"-()4 


J0:-- [)443·· [)4 


J 1 J -[][)3:3 -- 1 ':i 


J2 l ·- 4 l '.)]·· l 4 


:1: 
J;: 1 ···4 1 i'9 --04 


J l --4 l ElD -- [)3 


*: 
J2 1 --4 1 El 1 -- 1 4 


* 
JJD --0'.:-A>-CJ4 
J42-- 040:J--{l::i 
J 6 1 --()40El --Oi 


K29-- 0 7::if3-- 04 


Ul 1 --f.l2fJ6--0':::J 


ND9 --Cl56-- 05 


NCJ9 --Cl6:iEl --04 


N l o-- ;o:m-- 4 6 


N 1 '.'i -- 1 DJ0 --46 


N:m-- ;(:,()4 -- 4 6 


J\jJ [J -- ][J 1 4 --46 
N3[) --4[J 1 6--46 
N:.:13-- 3006-- 4 l 
N J'.:-j-<)()0 6--4 1 


NJi-- :mcm-- 4 l 


NEli' --3[]06 --4 1 
Nf fi' -- 3006 -- 46 
NEli' -- 3() E --45 
Nff?-- :m 1 4-- 46 
NEJB --300tl --46 


:>40-- 1 40 5 -- (]5 
'.);: 9 --'406--[J'.'-j 


T42 -- D302 -- o::; 


'.)LP 1 44B 
:i51JB H J 
N;jfJE.l'.:-j 


t: 
X43-- l ::;20-- 00 


CK4::iE2H472P 
CK45F l H 1 03Z 
Ck4'.:-)F 1 H473Z 
CED4W l C33 l M 
CE04W l A 4 i'OM 


CK4'.'-jF l H 1 03Z 
CK45F 1 H473Z 
C90-- 0B 1 4 -- DS 


[;:J --046>-fJ':i 
E4D-- D73-- D:i 
E40 --D273 -0'.:-j 
E4D- 04 73-- D:i 


FO'.:-j --2(]3'.'-j -- 1 5 


J 42-- 04B-- O:i 
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PAN HEAD MACH I NE SCREW 
QVAL HEAD MACH I NE SCREW 
B I ND I NG HEAD MACH I NE SCREW 


B I ND I NG HEAD MACH I NE SCREW 


BRAZ I ER HEAD TAPT I TE SCREW 
BRAZ I ER HEAD TAPT I TE SCREW 
BRAZ I ER HEAD TAPT I TE SCREW 
BRAZ I ER HEAD TAPT I TE SCREW 
FLAT HEAD TAPT I TE SCREW 


PUSH SW I TCH 
( PQWER l 


f\QTAf\ Y '.:iW I TCH 


L.ED 
D IQ DE 
Tf\AN'.) I '.)TQf\ 
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crnAM I C 
ELECTf\Q 
t::LE1: Tf\Q 


CEf\AM I C 
CEF<AM I C 
ELECTHQ 


TEf\M I NAL 


4700PF 
0. D 1 OLJF 
0. D4 i'UF 
:nouF 
4 i'UF 


D. 0 l OUF 
0 . 04i'UF 
470DUF 


P I N CQNNECTQf\ 
P I N CQNNECTQ f\ 
P I N CQNNECTQR 


FUSE 
( DA ) 


PQWER CQRD BUSH I NG 


p 
z 
z 
1 6WV 
1 mJV 


z 
z 
;SWJ 


Desti- 
Re ­ 
nation 
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* New Parts 
PARTS LIST 


Parts without Parts No. are not supp11ed. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht ge11efert. 


Ref. No. 
Address New 
Parts 
# Jl!l 4Ht 
1tL 
S 
Ii 


f;"' 
\<. 
, 3 


R4 
f<B 
, 9 
R l l 
' l ; 


f<:: 1 


VR l 
Vf<? 


D J 
02 
, 3 


D4 
D'.'i 
D6 


D7 
DB 
D9 
01 


02 
, 3 


C!4 
O'.':i 
TH 1 
TH'. 


Parts No. 


f<S 1 4GB3A4f<7.J 
R D l 4DB2H l 2 l J 
f<S 1 4GBJAO 1 OJ 
F<S l 4GK3A33 l J 
RS 1 4GB3A 1 5 1 J 


R l 2·· l 429-- 0) 
f< 1 2 ··740B -05 


l S 1 5)) 
U05B 
UZP 1 8B 
UZ9. lBL 
1 ; 1 j5=-j 


UZ9. l BL 
LJZ 1 5BH 
l ; l j)j 
2SA56;; ( Y ) 
;:sc;4'.'iB ( Y ) 


2'.31376 1 ( 0 ) 
;5C2458 ( Y l 
32Dn 
5TP4 1 L 


Desc r ip t ion 


FL;:QQF RS 
4. 7 


SMALL-RD 
1 20 
FL ··PFmm: RS 
0 1 
F L ··F'l<QQF F<S 
330 
FL ··Pf<QQF RS 
1 50 


TR I MM I NG PQT. 
( 500 l 


TIU MM I NG Pfff. 
( 5(][J K l 


IH QDE 
D IN DE 
ZENEf< D I QDE 
ZENEf< 
DI QDE 
D I NDE 


ZENEI< 
DI QDE 
ZENEF< 
DI QDE 
D I QDE 
mAN'.3 I '.-;rm;: 
TF<AN; I ;rnf;: 


mANS I SrnF< 
·rRANS I STQR 
THEf<M I srn1;: 
THEF<M I srm;: 


J 
J 
J 
J 
J 


l W 
l /2W 
l W 
l W 
l W 


Desti - 
Re­ 
nation marks 


fr 
ra:i - 
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ADJUSTMENT 


1 . Connect the load and set the current 


to 1 5A . 


2 . Adjust output voltage t o 1 3 . 8V ± 0. 4V 


with VR 1 . 
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SPECIFICATIONS/PARTS LIST 


SPE Cl F I CA Tl ONS 


I nput voltage: 
Output voltage: 
Output current: 
Continuous load current: 


1 20/220/240V AC± 1 0% , 50/60 Hz 
1 3 .8V DC (standard voltage) 


Output voltage fluctuation : 


20 A (25% d u ty cycle) 1 5A ( 50% duty cycle) 
10 A max. ( i ncluding externa l output term i na l ) 
With i n ±0.7 V at A C 1 20V, 220 V , 240V± 1 0% 
( Load cu rrent: 1 5A) 


R ipple voltage. 


Power consumption: 


Dimensions: 


Weight: 


Wit h i n 0.7 V between 2-1 5 A l oad. 
( N o-load output vol tage : Less than 1 6V at 
1 20V /220/240V. AC) 
Less than 20 mV ( rms ) at 1 3.8V , output 
cu rrent 1 5A . 
Approx . 480 W ( a t 1 20/220/240V 
AC. 1 3.8V DC, 20A) 
1 73 (6- 1 3/1 6 ) W x 95 (3-3/4 ) H x 245 (9-5/8 ) 
D m m ( i nch ) 
Approx . 7 kg ( 1 5.4 l bs. ) 


PARTS LIST 


SEMI CON DUCTO R 
N 
· N ew parts 


I tem 


Re· 
Name 
I tem 


Re· 
Name 
marks 
marks 


Diode 
1 S 1 555 
Thermistor 
32D27 


S25V8 1 0 


U058 
TR 
2N5885 


Zener diode 
R D9 . 1 E 82 
2S851 2 ( P ) 


L E D 
S L P 1 448 
2SC 1 8 1 5 ( Y ) 


Part N o . 


Re· 
Description 
Ref. No. 
marks 


PS- 430 G E N E RAL 


A0 1 -0937-02 
N 
Case ( upper) 


A0 1 -0938- 1 2 
N 
Case ( l ower) 


A20-246 1 -03 
N 
Panel 
K,M ,W,X 


A20-2462-03 
N 
Panel 
T 


839-0407-04 
Spacer x 2 


840-2634-04 
N 
Name plate 


84 1 -0626- 1 4 
N 
Voltage sheet 
1 20V 
K 


841 -0627-1 4 
N 
Voltage sheet 
220V 
M ,W 


841 -0630-04 
N 
Voltage sheet 
240V 
T,X 


842- 1 733-04 
Voltage sheet 


842- 1 770-04 
N 
Cu rrent indication sheet 
M ,T,W,X 


846-0404-00 
Warranty card 
K 


850-40 1 4-00 
N 
I nstructi on manual 
K,M ,W,X 


850-40 1 5-00 
N 
I nstruction manual 
T 


C E04W1 E 4 R 7 M 
E 
4.7 
25V 
C 1 0 


C K45E2H 1 03P 
c 
0.01 
500V x 4 
C4-7 
C K45F 1 H473Z 
c 
0.047 x 2 
C9 , 1 1 


C90-0865-05 
N 
E 
4700 
25V 
C8 
C9 1 -0079-05 
c 
0.01 
C1 


C9 1 -0496-05 
c 
470P x 2 
C2,3 


E 1 8-0351 -05 
3P I n let 


E20-0282-05 
2P term i na l p late 


E22-0472-05 
Lug p late 


E23-00 l5-04 
G N D lug 


E23-0425-05 
Lug term i nal 


E30-1 643-1 5 
AC cord 
K.M 
E30-1 644-1 5 
AC cord 
T 


1 1 0 


Part N o . 


Re· 
Descri ption 
R ef. No. 
marks 


E 30-1 645-05 
AC cord 
w 


E30- 1 647-05 
AC cord 
x 


E 3 1 -0500-05 
Cabl e with plug 


F01 -0786-03 
N 
H eat s i n k plate 


F01 -0787-1 3 
N 
Heat s i n k 


F05-4022-05 
F use 4A 
K 
F05-4022-05 
F use 4A x 2 
M,T,W,X 


F05-602 1 -05 
F use 6A x 2 
K 
F05-6021 -05 
F use 6A 
M,T,W,X 
F07-08 1 7-04 
N 
Fan cover 


F09-0405-24 
Fan 


H01 -445 1 -04 
N 
Pac k i ng carton ( i nside) 
K,M ,W,X 


H01 -4452-04 
N 
Pac k i ng carton ( i nside ) 
T 


H 1 0-2567-02 
N 
Pack i ng fixture ( F ) 


H 1 0-2568-02 
N 
Pack i n g fixtu re ( R ) 


H 1 2- 1 3 1 9-04 
N 
Cushion 


H20-0276-03 
Protective cover 


H 25-0 1 05-04 
Protective bag 


J02-0323-05 
Foot x 2 


J02-0427-04 
N 
Assistant foot 


J 1 3-0033- 1 5 
F use h o lder 


J42-0403-05 
Cord bush i n g 


J42-0434-05 
N 
R ubber bush i ng x 3 


K29-07 58-04 
Push k n ob 


LO 1 -81 66-05 
N 
Power tra nsf. 


S29-2406-05 
Voltage sel ector switch 
S2 


S40- "1 404-05 
N 
Power switch 
S1 


S59- 1 407-1 5 
Thermostat 
T M 1 


T 42-0005- 1 5 
Fan motor 


X43- 1 400-00 
N 
AV R unit 


Part N o . 
Re· 
Descri ption 
Ref. No. 
O'ty 
marks 


AVR U N I T (X43- 1 440- 00) 


CE04W 1 C470M 
E 
47 
1 6V 
C9 
1 


C K45F 1 H 1 03Z 
c 
0.01 
C 1 ,2 ,5 
3 
C K45 F 1 H473Z 
c 
0 .047 
C7 ,8 
2 


C90-08 1 4-05 
E 
4700 
25V 
C3,4,6 
3 


E23-0022-04 
Termi na l 
6 
E23-0046-04 
Square term i na l 
2 
E40-0273-05 
M i n i con nector 2P 
2 
E40-0473-05 
M i n i connector 4P 
1 


J31 -0502-04 
PC boa rd collar 
4 
J42-0428-05 
PC board bush i ng 
4 


R 1 2-0427-05 
Tri m . pot. 
500.n ( 8 ) 
V R 1 
1 


RS1 4A83A 1 8 1 J 
M F 1 80.n 
1 W 
R9 
1 
RS1 4G 83D4 R7J 
M F 4.7.n 
2W 
R 2 
1 


R92-0663-05 
N 
Cement o.025n 3W 
R 7 ,8 
2 


SPECIFICATION/PARTS LIST/PC BOARD VIEW 


SPECI FICATIONS 
TA L K SPE E D S E LECTI ON 
Dimensions: 
W 70mm 


Weight: 


OUTSI DE V I EW 


PAR TS LIST 


Part N o . 
Re· 


marks 


850-4035-00 
N 


CC45S L 1 H 1 21 J 


CE04W 1 A470M 


C E04W 1 C1 00M 


C E04W 1 H R 22M 


C K458 1 H221 K 


C092M 1 H332 K 


CS1 5 E 1 E01 OM 


CS1 5 E 1 VO R 1 M 


C9 1 -0 1 3 1 -05 


E40-0273-05 
6 


E40-0373-05 
6 


E40-0373-05 
6 


E40-0873-05 
6 


H01 -448 1 -03 
N to. 


HOl -450 1 -03 
Nto. 


H25-0029-04 


L78-0006-0 5 
N 


N89-3006-46 


R 1 2-4408-05 


S31 -1 4 1 1 -05 
N 


AN6562 
N 


MN6401 TRA 
N 


TC401 07 BP 
N 


H 1 5m m 


D 35m m 


20g 


Description 


I nstruction manual 


c 
1 20P x 2 


E 
47 
1 0V 


E 
1 0 
1 6V 


E 
0.22 
50V 


c 
220P x 2 


M L 0 . 0033 x 3 


T 
1 
25V 


T 
0 . 1 
35V 


c 
0.01 (SP) 


Mini con nector 2P 


M i n i con nector 3P 


M i n i con necto r x 2 


M i n i con nector SP 


3P 


Pac k i n g carton ( i nside) 


Pac k ing carton ( i nside) 


Protective bag x 2 


Ceramic OSC 


Tappi ng screw x 4 


Tri m . pot . 50kn 


Sl ide switch 


I C 


I C 


I C 


Ref. N o . 


C2,3 


C 1 , 1 4 , 1 5 


C 1 1 


C 1 2 


C7 , 1 0 


C6,8,9 


C4 


C5 


C 1 3 


M 


M 


T 


M 


T 


X 1 


V R 1 


S 1 


I C2 


I C 1 


I C3 


Speed 
is 
factory 
set 
at 
"sta ndard " 
ta l k speed . 
Three 


d i fferent speeds can be se lected . 


N ote : When p laci ng the j u mper, so lder carefu l ly . 



Std. speed 
30% more 
60% more 


than Std . 
than Std . 


J u m 


1 
x 
x 
0 


2 
x 
x 
0 


3 
x 
0 
x 


Symbol O , denotes the place i n which a j umper w i re is 


pl aced . 


@] 
S I 


I C I s 


The place wh ich a j u mper w i re to be p laced . 


PC BOA R D VI EW 


Component side view 


VS-1 


1 1 1 


VS-1 


1 1 2 


E N G L I SH 


51 


JAPANESE 


I C I 


"' 
.... 
0 


._ - 


u 
"' 
.... 
._ .. 


0 


_, "' 
"' 


SCHEMATIC DIAGRAM 
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" 
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.... 
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Rl 4 
220 


IC 1 
MN640f TRA 


I C 2 
AN6562 
IC 3 
TC 40i078P 
l 


-.,._-+ 


I 


> 
"' 
+ 


,., 


R3 
IOOk 


L 


R5 


I 


___ '' 


VS - 1 


T Type 


M type 


MB-430/SP-430 


SPECIFICATIONS/PARTS LIST 


1 1 4 


MB- 430 OUTS I DE V I EW 


SP-430 SPEC I F I CATI ONS 


SPEAKER SI Z E 


RATED I NPUT 


IMPEDANCE 
F R EQUENCY R ESPONSE 
D I M ENSIONS 


WEIGHT 


SP-430 PARTS LIST 


Part N o . 


Re- 


marks 


A0 1 -0942-03 
N 
Case ( B ) 


A O 1 -0944-03 
N 
Case (A) 


A20-2468-03 
N 
Panel 


A20-2469-03 
N 
Panel 


3" 
1 .0 watts 


8 o h ms 
300 Hz to 5 k H z 


4-7 /8" wide x 


3-3/4" high x 
9- 1 /3" deep 


(excl uding feet ) 
3. 1 l bs. 


Description 


A23- 1 43 1 -04 
R ear panel 


804-0406-04 
N 
SP gri l l 


807-06 1 3- 1 4 
S P ring 


839-0407-04 
Spacer x 2 


846-0404-00 
Warranty card 


850-4026-00 
N 
J nstruction manual 


8 50-4027-00 
N 
I nstruction manual 


N · N ew parts 


Ref. N o . 


K,M 


T 


K 


K,M 


T 


MB- 430 PARTS LIST 
N : New pa rts 


Part No. 
Re· 


marks 


A 1 3-0635-03 
N 


850-40 1 6-00 
N 


H O l -4454-03 


H25-0077 -04 


H 25-0098-04 


J30-052 1 -04 
N 


N09-0007-05 


N09-0008-04 


N 1 4-0009-04 


N 1 5-1 060-46 


N 1 6-0060-46 


N 32-3006-46 


N99-0309-04 
N 


WO l -040 1 -04 


Part No. 


Re· 


marks 


E20-0208-04 


E30- 1 629-05 


G 53-0507-04 


H O l -4468-04 
N 


HO 1 -4469-04 
N 


H 1 0-251 3-02 


H 1 0-25 1 4- 1 2 


H 1 2-0445-04 


H20- 1 407-03 


H 25-007 7-03 


J02-0323-05 


J02-0409-04 


J2 1 - 1 1 44-1 4 


J 2 1 -2573-04 


J 6 1 -00 1 9-05 


N 1 5- 1 030-46 


N 30-3008-46 


N 35-3006-4 1 


N87-3006-46 


N87-3008-46 


T07-0224-05 
N 


Description 


Angle 


I nstruction manual 


Pac k i ng control ( i nside ) 
Protective bag 


Protective bag 1 50 x 480 


Spacer x 2 


W i ng bolt x 5 


Hex. screw x 6 


N u t x 6 


F lat washer x 6 


Spring washer x 6 


F lat screw x 4 


Hex . head screw x 6 


Hex. wrench 


Descri ption 


Term i na l plate 


SP cord 


Pac k i ng x 4 


Pac k i ng carton 
K.M 


Pac k i n g carton 
T 


Pac k i ng fixtu re ( F ) 


Pac k i n g fixtu re ( R ) 


Cush ion 


Protective cover 


Protect ive bag Accessory 


F oot x 4 


Assistant foot 


SP mou nting hardware x 2 


Foot mou nting hardware x 2 


V i n y l e tie 


Washer x 8 


R ou nd screw x 4 


Bind screw x 1 2 Case 


Self tapping screw x 6 


Self tapp i n g screw x 4 


Speaker 


Ref. N o. 


Ref. No. 


YK-885 


Item 
Rating 


N o mina l center frequ ency 
8830 kHz 


C enter frequ ency d eviation 
With in ± 150 Hz at 6 dB 


Pass b a ndwidth 
± 1.2 kHz o r more at 6 d B 


± 1.5 kHz o r more at 6 d B 


Attenu ation b a ndwidth 
±2.2 kHz o r less at 60 d B 


±3.0 kHz o r less at 80 d B 


Ri p p le 
20 dB o r l ess 


I nsertion loss 
6 dB or l ess 


Gu a r a nteed attenuation 
80 d B or mo re with in 


±3 kHz o r 1 MHz 


I nput a nd o u t p u t imped a nce 
600 !J/115 p F 


Table 1 SSB crystal filter YK-88S 
(l 7 1 -0208-05) Option 


YK-88SN 


Item 
Rating 


C enter frequ ency lo 
8830 MHz 


C enter frequ ency d eviation 
8830 kHz ± 150 Hz a t 6 d B 


6 d B bandwidth 
± 900 Hz o r more 


60 d B bandwidth 
± 1 800 Hz o r less 


Gu a r a nteed attenuation 
80 d B or more within 


fo±2.5 kHz to ±1 MHz 


Ri p p le 
2 dB or less 


I nsertion loss 
3 dB±2 d B 


I nput a nd o u t p u t imped a nce 
600 !J/15 p F 


Table 2 SSB crystal filter YK-88SN 
IL 7 1 -0220-05Fl Option 


YK-BBS/SN,YK-BBC/CN 


FILTER 


YK-88C 


Item 
Rating 


Center frequ ency lo 
8830 . 7 kHz 


Center frequ ency d eviation 
lo± 1 50 Hz a t 6 dB 


6 d B b a ndw idth 
± 250 Hz o r more 


60 d B band w i d th 
± 900 Hz or less 


Ri p p le 
2 dB or less 


I nsert ion loss 
6 dB±2 d B 


Gu a ra nteed attenu ation 
80 d B o r mo re w i t h i n 


fo ±2 k H z to ± 1 MHz 


I nput a nd o u t p u t i mpeda nce 
600 !J/15 p F 


Table 3 C W crystal filter YK-88C 
(l7 1 -02 1 1 -05) Option 


YK-88CN 


Item 
Rating 


C enter frequ ency lo 
8830 . 7 kHz 


C enter frequ ency d eviation 
fo±50 Hz a t 6 dB 


6 d B b a ndw idth 
± 125 Hz or mo re 


60 d B b a ndwidth 
± 600 Hz o r less 


Ri p p le 
2 d B or less 


I nsert ion loss 
8 dB±2 d B 


Gu a r a nteed attenuation 
80 d B or more within 


lo ±2 kHz to ±1 MHz 


I np u t a nd o u t p u t impeda nce 
600 !J/15 p F 


Table 4 CW crystal filter YK-88CN 
(l7 1 -0 2 2 1 -05) Option 


: AT-440 


PARTS LIST 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nlcht gellefert. 


Ref. No. 
Address New 
Parts 
# l!!HI -it 
it! 
IS 
Ii 


Parts No. 


846--04 1 1 --0 0 


* 
B:iO-- BO:i4-- 0 0 


'* • 
HO 1 --469!:-j -(]4 


* 
HD:3-- 228:3-- Cl4 


* 
H 1 ? ·- 1 390 --03 
* 
f-l l 2-· l J9 l ·- 04 
H?':i --()[]?9 --04 


H2'.:i-- D7D'.'"i-··(]4 


Nfff' --30[]6--46 


X)7-- l l '.'i0-- 0 0 


Desc r ipt ion 


AT-440 


WAf\f\ANTY CARD 
I NSTRUCT I QN MANUAL 


I TEM CARrnN BQX 
CARTQN BQX 
I QUTS I DE I 
PACK I NG F I XTUf\E 
PACK I NG F I XTURE 
Pf\QTECT I QN BACi 


Pf\fffECT I NN BAG 


BRAZ I ER HEAD TAPT I TE SCREW 


AT UN I T ASSY 


Desti - 
Re ­ 
nation marks 
i± 
iaJ - 


KENWOOD CORPORATION 


S h i o n o g i S h i b u y a B u i l d i n g , 1 7-5, 2 - c h o m e S h i b uy a , S h i b u y a - k u , T o k y o 1 50 . J a p a n 


KENWOOD U .S.A. CORPORATION 
COMMUNICATIONS & TEST EQUIPMENT GROUP 


P 0 B O X 22745. 2201 East D o m i n g uez S t . Long Beac h . C A 90801 -5745. U . S A 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


R e m b r u c k e r S t r . 1 5 , 6056 H e u s e n s ta m m , West G e r m a n y 


KENWOOD ELECTRONICS BENELUX N .V. 


M e c h e lsesteenweg 41 8 B-1 930 Zave n t e m , Be l g i u m 


TRIO-KENWOOD FRANCE S.A. 


1 3 . B o u l e v a r d N ey , 7501 8 P a r i s . F ra n c e 


KENWOOD LINEAR S.P.A. 


201 2 5 , M 1 l a n o - v 1 a A r b e . 50. I t a l y 


KENWOOD ELECTRON ICS AUSTRALIA PTY. LTD. 


( I N C O R P O R AT E D I N N S W I 


4 E . W o o d c o c k P l ac e . L a n e C ov e . N.5.W 2066. A u s t ra l i a 


KENWOOD & LEE ELECTRON ICS, LTD. 


W a n g K e e B u i l d i n g 5 t h F l o o r . 34-3 7 . C o n n a u g h t R o a d . C e n t r a l . H o n g K o n g 


KENWOOD ELECTRON ICS CANADA I NC. 


P 0 
B O X 1 07 5 . 9 5 9 G a n a C o u rt . M i ss i ss a u g a O n t a r i o . C a n a d a L 4 T 4 C 2 
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